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presently undergoing a reorganization project which will eventually
lead to the establishment of a service-oriented data cent<;r for pay and
personnel purposes. Analysis and research were conducted to provide
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I. INTRODUCTION
A. NA.VY FINANCE CENTER, CLEVELAND, OHIO
The Nc.vy Finance Center (NFC) is presently undergoing an
orga:.izat:.onal change which will have direct inpact on the service it
provides to all Naval personnel- The change calls for the replacement
of the Systems Department at NFC by two major departments under the
Infcrmaticin Systems Directorate: Systems Development and Data
Processing; [Ref- 26. p. 8].- The purpose of the research and
aviaiysis ..n this study is to provide information for the establishment
nf a useful and feasible management control system for the Data
Procissinj; (DP) Department, which is responsible for Automatic Data
Fro(.C'SSing (ADP) design and programming as well as operating the Mavy's
most modern computer center for financial systems [Ref. 26: p. 8].
Why the focus on the Data Processing Department? One of the primary
reasons in that the Navy is consolidating the automatic data processing
operations of the pay and personnel systems, and the DP Department will
sarvo as a data center for both the pay and personnel functions- The
Personnel and Pay Systems Consolidated Computer Center (PERSPAY)
Program is an effort begun in 1978 to acconplish the consolidation of
the data processing operations of the Naval ililitary Personnel Command
(NMPC) in Washington, D.C. and the Navy Finance Center in Cleveland,
Ohio.

The data processing operations of the Navy pay and personnel
systems are being consolidated to synchronize the pay and personnel
data bases- Currently, with the pay and personnel data bases located
at separate sites, one organization receives information from the
field- It then edits and enters the information into its data base-
Next, it forwards the information to the other organization to be
edited and entered into the other data base- After consolidation, the
major data bases will be at the Consolidated Computer Data Center and
the timeliness and accuracy of the exchange of information between the
two data bases will be inproved- The DP Department at NFC will become
essentially a data center and will be responsible for the organization,
management, and operation of the Consolidated Conputer Data Center
[Ref- 26; p. 5]. A means for managing and controlling the resources
allocated for the establishment and operation of this data center is a
subject of interest for data processing department managers at NFC-
Management control is concerned with utilizing organizational resources
effectively and efficiently to achieve established objectives- An
effective management control system is required.
B. MANAGEMENT CONTROL
Management control is defined by Robert N. Anthony [Ref- 1. p- 17]
as the process by which managers assure that resources are obtained and
used effectively and efficiently in the acconp lishment of the
organization's objectives. Effectiveness relates to the accomplishment
of the organization's goals and objectives- When a specific desired
end is obtained, the required action is considered effective-

Efficiency involves the optimum relationship between input and oucpuL-
The efficiency of the machine or process increases as the units of
output obtained from a given input increase [Ref- 1; pp. 27-28]
Management control takes place in an organization that already
exists, that has goals, and that has decided on broad strategies for
achieving these goals. Decisions on these goals and strategies are
made in the strategic planning process. Strategic planning is external
to management control but management control does contain a tactical
planning phase based on the established strategic plan. Although
management control is not strategic planning, the necessary interaction
of management control and strategic planning often makes the
distinction between the two quite difficult to distinguish-
Why is management control so important for an organization?
Primarily, it is a method by which management given organizational
goals and objectives establishes for the organization, first, wnat
should be done and how it will be acconplished and, second, controls to
assure the desired results are achieved- These methods and techniques
are the subject of further discussion throughout this study.
C. RESEARCH METHOD
After establishing the topic of research for this study as
management control in the electronic data processing arena, an
extensive literature search was conducted in this area. Research
material was provided by the Naval Postgraduate School library and
conputer center- Previous thesis reports involving management control
were also researched.

Following the literary search, interviews were conducuad with Maval
Postgraduate School faculty members whose primary areas of ii-xpertise
involved management and conputer science- The primary purpose of these
interviews was to gather additional information and to receive
professional guidance regarding the proposed topic*
The next stage of the study consisted of field research conducted
at five computer facilities- The facilities visited during this
research were, NFC, Cleveland; Navy Regional Data Automatior. Center
(NARDAC)
,
San Francisco; Fleet Numerical Oceanography Centar (FNOC),
Monterey; Facilities Systems Office (FACSO), Fort ftjenerae, and
Hewlett-Packard Corporation (HP), Palo Alto- The five conputer
facilities provided invaluable insight regarding the management of
these organizations- The archival data relating to man:iy,Graea-: control
at each of these facilities was studied, and interviews were conducted
with all levels of management- Concepts and techniques tha;-. vere
identified during the field research are discussed in che ensuing
chapters*
D. ORGANIZATION OF THE STUDY
The organization of NFC and the Data Processing Departuient are the
subject of Chapter II. The basic goals and objectives of NFC and the
Data Processing Department are specified in an attempt to familiarize
the reader with NFC's mode of operation.
Chapter III gives a basic overview of management control- Basic
characteristics of management control systems such as organizational
relationships, performance measurement devices, programming, budgeting,
10

and reporting in an environment such as NFC are presented to give tne
reader a basic idea of what an effective and efficient management
controi system should contain.
Chapter IV discusses existing managenient control tecnniques used by
data centers and computer facilities included in the research.
Management control techniques that were ideutifisd at these facilities
are elaborated on in Chapter IV.
Chapter V takes those tectiniques from Chapter IV and attempts to
show their applicability for NFC's Data Pr.. cessiig Department. The
emphasis of the chapter involves suggested ijlanniag and control devices
for operating a data center.
Chapter VI discusses possible reco^amen'^Jtions and conclusions for
the Data Processing Department at NFC and s iggests areas that require
further research for future thesis students.
11

II. ORGANIZATION OF THE NAVY FINANCE CENTER
A. INTRODUCTION
The purpose of r.his chaptei" is to present the overall organization
of the Navy Finance Center (NFC) Cleveland, its mission, functions, and
responsibilities. Tnesa are s{)ecified in the first two sections of
this chapter. Next, the organization for military pay functions is
presented. This section shows how NFC is organized into the three
primary areas of operations, systems, and support to accomplish all
military pay functions. The D.ita Processing Department within NFC is
focused upon in this chapter a;i it is throughout this study. This is
the next area of discu.'jsion. In this chapter, the organization,
objectives, and general cperat.Lonal capabilities of the DP Department
are specified. Tliis chapter shows the current organizational alignment
and characteristics of th^i department. The future movement of the
department to an evencual esta'olishment of a data center is described
in Chapter V. Finally, t.he established objectives of the DP Department
are delineated. These objectives serve as an aid for management to
recognize and fulfill departmental responsibilities. The reference
material for this chapter comes from two sources: Navy Finance Center




3. ORGANIZATION AND MISSION
NFC is primarily a service organization dedicated to ensuring that
Navy members are paid accurately and on time. This is the dominant
reason for the existence of this facility- NFC is a shore (field)
activity falling under the command and primary support of the Deputy
Conptroller of the Navy-
The mission of NFC is specified in their Organizational Manual as
follows:
• ••plan, design, develop, inplement and administer Navy active duty,
retired, and reserve pay systems; perform examination, accounting,
disbursing, financial reporting and local logistical and military
support functions. Furthermore, the Navy Finance Center is charged
with the responsibility of performing such other functions as assigned
by the Deputy Conptroller of the Navy.
NFC's o^'erall organizational scheme is depicted by Exhibit I. This
diagram is i macro-view of the System. Each department is comprised of
numerous and extensive parts. For instance, the DP Department, which
is focused jpon throughout this study, is made up of four distinct
divisions tiat provide supporting services throughout the entire
organization.
C. RESPONSIBILITIES
NFC is responsible for the development, design, implementation
and maintenance of systems in order to effectively administer the Joint
Uniform Military Pay System (JUMPS) for the Navy. Under the JUMPS
system, NFC is tasked with a myriad of responsibilities which include
the recording of installment accruals to provide monthly reports of
obligations, disbursements and other related accounting, financial















































(NAVCOMPT) and the Command, Naval Military Personnel Command (MllPC) for
the Military Personnel, Navy (MPN) and numerous other budgetary
functions-
The responsibilities of NFC also include the development and mainte-
nance of a viable and responsive system to administer the centralized
Navy Reserve Drill and Retired Pay Systems. This includes developing
effective instructions, interpreting laws, administering regulations and
preparing the necessary technical documentation pertaining to the
entitlement and computation of active duty, reserve and retired pay-
As a central site for JUMPS processing, NFC receives and processes
entitlement changes in order to compute a Navy member's pay, issues a
Leave and Earnings Statement (LES), and furnishes financial reports to
the Military Pay Appropriation managers. Active Duty Pay Accounts are
established from information received f rom NMPC and are updated based
upon information received from the field- NFC receives approximately
1.8 million transactions each month which concern active duty pay
matters. More than 1,000,000 of these transactions involve the semi-
monthly issuing of paychecks to over 540,000 active duty personnel-
JUMPS differs from Retired Pay in several ways- One of the
important differences between JUMPS and Retired Pay is direct contact
with the individual retirees who have no disbursing officer and are
spread throughout the globe- Every month there are over 380,000 retiree
and annuitant accounts that must be processed and issued a check by NFC-
The volume of actions and complexity of the retired pay system poses an




The Reserve Pay Department provides monthly payments to over SO,OCO
reserves, NROTC students, and health professional scholarship students.
D. ORGANIZATION FOR MILITARY PAY FUNCTIONS
NFC is organized into three primary areas to accomplish the militc.ry
pay functions previously mentioned. These three areas are Operations,
Systems, and Support. This organizational alignment is displayed in
Exhibit II.
1. Operations
One Directorate and four departments make up the Op era c ions side
of the organization. The JUMPS Operations Directorate is comprised oi:
five departments responsible for active duty pay. Retired Pay and
Reserve Pay Departments are responsible for pay systems inpiied by th iir
names. The Accounting and Finance Department performs those acv_ountiig,
payment and collection functions required by the system. The Accounting
and Finance Department does not handle individual pay accounts. The
Personnel Support Activity (PSA) Department provides personnel and
disbursing service for local Navy active duty and reserve perso.inel-
Eighty-eight percent of NFC's positions are devoted to the development,
operation, and maintenance of the Navy's military pay systems- l^early
7 5 percent of the 1200 personnel in this area are involved in the active
duty JUMPS.
2. Systems
The second area of NFC's organizational alignment is conprised
of two departments. Systems Development and Data Processing, responsible
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military pay systems. The Systems Development Department is the focal
point for the Navy Military Pay Systems. It develops long- and
short-range system desigr. objectives for existing Navy military pay
systems and develops new pay systems based on the need to achieve design
objectives. It is staffed with financial systems specialists who work
closely with the Operating and Data Processing departments to ensure
that the military pay systems of the center are effective, efricient and
accurate. The Data Processing Department is responsible for the ADP
design and prograiamiag as well as operating the Navy's most aodern
computer center for financial systems. The Data Processing Systems are
comprised of over 2,200 comv^uter programs with more tiian 2,000,000 lines
of Cobol Code. Two IBM 370/158s coupled as a multi-processor plus one
stand-alone 370/158 provide the major computer resource. Seventy-two
IBM 3350-type disks capable of mc intaining over 22.7 billion characters
of data, togetner with 20,000 ma^;netic tapes provide the necessary
storage for the vast iTiastr:ir files and data processed. As part of the
PERSPAY Program mentioned iu Chapter I, NFC is presently undergoing a
reorganization that call-: f(^r tht- disestablishment of the Systems
Department to be replaced by an "Information Systems Directorate with two
major departments: Systems Development and Data Processing. This
reorganization will allow system users to control their own destiny in
determining priorities for system changes. It also establishes the
organizational frameworte to accomodate an ever-increasing data
processing responsibility and to provide a resource base for a project




The third primary area in NFC's organizational alignment is that
of Support. Th;Ls includes Planning, Administrative Services, Civilian
Personnel, Medical and the Bratenahl Annex. The Bratenahl Annex will
serve as the ful:ure home of the Consolidated Computer Data Center and
provides a secure, comprehensive and modern data processing facility.
The Planning Department combines the functions of the Con^troller,
Internal Review, Information Management and I-lanagement Planning.
E. DATA PROCESiiING DEPARTMENT
Vast amounts of information concerning military pay flow in and out
of NFC on a daily basis. The need for rapid processing of such
inforaiation in order to promote the effective and efficient operation of
the orgar)ir:ation is the responsibility of the Data Processing
Department.
The Data Processing Department is supported by four divisions:
Technical Support, Analysis and Programming (Inactive Pay), Analysis and
Programmiag (Active Pay), and Operations. This departmental breakdown
is pictured in Exhibit III. The Data Processing department head serves
as the principal advisor to the NFC Commanding Officer and other NFC
management officials on all technical ADP matters. The department
operates an ADP service center in support of functions and projects
assigned to and serviced by NFC Responsibilities also include
operating and evaluating installed Automated Data Processing Equipment
(ADPE). Assigned departmental personnel analyze ADPE deficiencies,






































participate in ADPE procurement actions to meet future resource
requirements and maintain the NFC ADPE configuration compatible vii:h
state-of-the-art developments. The Data Processing Department insures
that the presently installed systems software is effectively utilized
and that the department remains abreast of technical ADP developments in
this arena. This aids them in determining procurement requirements and
necessary internal development efforts to meet systems' software
deficiencies and obtain enhancements. The department is capable of
providing ADP analysis, design, programming and documentation for the
development of new and the maintenance of existing automated systems.
Any coordination regarding the acquisition of ADP services from a
commercial source is a function of the Data Processing Department- The
Data Processing Department provides ADP support not only to NFC but also
to Navy Headquarters and other agency headquarters to ensure the best
utilization of the existing and potential capabilities of assigned
resources. Feasibility studies to determine the necessary plans and
designs for customizing existing systems and interfacing NFC's systems
with other existing systems also are included in the Data Processing
Department's formidable responsibility package. Ail NFC training




F. DATA PROCESSING DEPARTMENT OBJECTIVES
The Data Processing Department has established a group of eight
objectives to assist the department with recognizing and rEanagiug their
challenging responsibilities:
(1) Effective Planning - formal planning mechanisms for the future
data center—both strategic and tactical
(2) Security - develop and implement a formal NFC Security Program
(3) Resource Management - get out of the reactionary mode and into
the anticipatory mode with regards to future hardware and
software requirements
(4) Personnel - develop managerial resources through education and
training
(5) Customer Service - improve service both regarding accuracy and
timeliness
(6) Personnel/Pay Merger - provide project coordination and planning
to ensure effective execution
(7) Establishment of the Data Center - specify requirements and
associated interactions to become a separate Data Center
(8) Efficiency, Economy and Effectiveness - operations nusc be g-^ared
to this mode of oianagement
If the DP Department can successfully meet these stated objectives,
their ability to provide necessary services and fulfill organizat ioiral
responsibilities will be greatly enhanced-
As has been pointed out in this chapter, the Data Processing
Department is essentially an autonomous unit within NFC. The Data
Processing Department plays an inportant role in the successful
functioning of NFC. The volume of daily business and the high-level
focus associated with the Military Pay System dictates a Data Processing
Department that will provide effective and flexible support to every
department within NFC- The Data Processing Department should recognize
22

the future growth of the organization now In order to effectively plan
to meet its demands.
An effective management control system is necessar}' to manage their
resources and responsibilities. An effective management control system
enables managers to use resources effectively and efficiently to
accoqplish the stated organizational objectives. This concept will be
elaborated on in Chapters III through V.
The next chapter will provide a basic overview of :nanagement
control- The purpose of Chapter III is to specify some of the methods
and practices characteristic of a well-managed organization.
23

III. A BASIC OVERVIEW OF MANAGEMENT CONTROL
The purpose of this chapter will be to delineate management control
practices and constraints characteristic of an effectively managed
nonprofit organization. It is inportant to emphasize that this chapter
presents a general overview of management control practices and that
all sections of this chapter niay not be applicable for the DP
Department at NFC Some of the managerial techniques mentioned in this
chapter have already been inplementtid at NFC while some ideas discussed
appear feasible for future utilization.
Nonprofit organization aad its organizational relationships are
discussed in the first ^wo sections of this chapter. In the next two
sections the management control structure and the management control
process are defined and discusred. Following these two sections, one
of the steps in the control prtjcess, programming, as described in more
detail can be considered eith-^r pan: of management control or strategic
planning depending on the perspective from which the process is viewed-
The final section of this chapter describes strategic planning.
Although strategic planning is not a part of management control, it is
a necessary stimulus for an effective management control system.
'Management control is the process by which managers assure that
resources are obtained and used effectively and efficiently in the
acconplishment of the organization's objectives-" [Ref. 1: p. 17].
The primary intention of this definition of management control is to
24

convey three basic ideas- First, management control is a process that
involves managers who get things accomplished by working with other
people. Second, the entire process occurs within a context of
objectivas and polj.cies that have been stipulated via the strategic
planning process b}* top-level management. Third, effectiveness and
efficiency are the standards by which the overall control process is to
be judged. A vehicle for measuring the effectiveness of an
organization has p ronpted the installation of various management
control systems, both in the private and public sectors. Management
control in the public nonprofit arena is emphasized throughout this
chapter- Two works by Robert N. Anthony, Management Control in
Non-Prof it O rganizations , co-authored with Regina E. Herzlinger, and
Plann ing, and. Control Systems, A Framework for Analysis serve as general
guides throughout this chapter.
A. NONPROFIT ORGANIZATIONS
With proj-it as; an objective for an organization, the efficiency and
effect ivenesr of an operation can be quite easily determined by excess
of revenues over expenses. Unfortunately, this is not quite the case
for a nonprofit organization that cannot use profit as a criterion for
evaluating proposed courses of action and measuring overall
performance. Management control techniques are hindered by the
non-quantifiable nature of the output of the nonprofit organization.
Managers and enployees working within such a system should recognize
this inherent shortcoming in evaluating the usefulness of their
organization. The qualitative vice quantitative nature of many aspects
25

of the organization's output must be considered closely. Despite the
difficulty associated with the measurement of the effectiveness of a
nonprofit organization, this should not promote an attitude that
management control is irrelevant. Rather, it should inspire management
to design and implement the best possiole control system possible,
[luring this design process, consideration should be given to
operational and organizational constraints. Since proposed courses of
action cannot be judged in terms of how well they meet a profit
objective, management must develop other criteria for deciding on such
things as effective programs and budgets. This can be accomplished by
establishing goals or objectives at the outset of a cycle and then
measuring output in relation to these standards at the completion or
the cycle. Possiole methods for measuring output in a nonprofit
organization are results measures, process measures and productivity
measures [Ref. 2: p. 233J . These measures are further discussed in
Section C of this chapter.
B. ORGANIZATIONAL RELATIONSHIPS
The success or failure of an organization' s management control
system is largely up to top-level management. In order to estaDlish
and sustain a good management control system, it is necessary that top
management appreciates the importance of management control, recognizes
that management control is feasible, understands how to use the
management control system, and is willing to devote enough time to the
management control process [Ref. 2: P. 579]. If top management merely
pays lip service to management control and regards it as insignificant.
26

the control system will be ineffective and doomed to failure- Top
management support and adherence to prescribed policies is critical to
to management control and therefore to organizational success.
How is such a control system itqjlemented and continually supported
by top management? One method is the establishment of a strong
governing body similar to a private sector board of directors- Some or
all of its members should be willing to spend the necessary time both
in examining program and budget proposals and in analyzing formal
reports on performance and informal comnunicat ion from clients and
others as to how well the organization is performing [Ref. 2: p. 579] .
Genuine interest and strong support of the system are prerequisites for
an effective governing body [Ref. 2: p. 47]. In the performance of
their duties, the governing body must be careful not to infringe too
closely upon the prerogatives of management. In their staff function
they should serve as an aid to management instead of a watchdog. The
governing body should consider the suggestions of the line managers for
they are the individuals most intimate with the operational
characteristics and intricacies of the system.
Operating managers within nonprofit organizations should be given
the authority to use their own judgment in determining how objectives
are to be met- They must not lose sight of the fact that within a
nonprofit organization, they must deal with more stringent constraints,
especially budgetary, than is customary for their private
profit-oriented counterparts. [Ref. 2: p. 60]
In the next two sections the concepts of management control
structure and management control process are discussed. It is
27

important to distinguish the difference between the two ideas.
Structure relates to how the management control system is organised.
An exanple would be the departments that make up an organization. Tlie
process involves the actual operation of the system. This includes t'tia
necessary methods required to make the organization function and
fulfill its responsibilities. Exanples of these methods are
programming and budgeting.
C MANAGEMENT CONTROL STRUCTURE
1. Account Structure
An account is a device for collecting data about what is
indicated by its title and as specified in the definition of what is fj
be collected- Accounts collect data on either inputs or outputs- Thoy
are used to collect both historical and estimated future data [Ref. 6:
pp. 2-3]. A formal management control system normally contains two
principal account structures: A program structure, and a responsibil-
ity structure. Both of these structures are interrelated.
a. Program Structure
The program structure contains information on the programs
that the organization undertakes or plans to undertake. The prograia
structure should be arranged so that data collected in the program
accounts are useful for three principle purposes:
(1) To make decisions about the programs that are to be undertaken
and the amount and kind of resources that should be devoted to
each program;
(2) To permit comparisons of the costs and outputs of similar
programs carried on by several organizations,
28

(3) To provide a basis for setting fees charged to clients or for
reimbursement of costs incurred [Ref. 2; p-S^]*
b. Responsibility Structure
The second principal way of classifying inforciat ion is by
responsibility centers. A responsibility center is a unit of an
organization headed by a manager who is responsible for what it does-
Information classified by responsibility centers is used i or planning
the activities of responsibility centers, coordinating th<; work of the
responsibility centers in an organization, and concrcllinj; the
responsibility center manager [Ref. 2: p. 7]. Tliere are four
principal types of responsibility centers:
(1) Expense Centers . If the manageiaent control system
measures the expenses incurred by a responsibility center but does not
measure the monetary value of the unit's output, the unit is an expense
center. (NFC personnel may be more familiar with cost centers. Cost
centers are utilized at many Na\ry establishments and are operated in
the same manner as an expense center-) The authoricy and responsibil-
ity of the managers of expense centers therefore is restricted to the
planning and control of expenditures and costs- 'while revenue may also
be generated by an expense center, it is incidental and of secondary
iiH)ortance [Ref- 7: p. 470]. Although every responsibility center has
outputs (i-e.. It does something-), in many cases It is neither
feasible nor necessary to measure these outputs in monetary terms- In
many nonprofit organizations, all the responsibility centers are
expense centers. For these, the accounting system records expenses
incurred, but not revenue earned.
29

(2) Profit Centers . Revenue is a monetary measure of
output; and expense is a monetary measure of input, or resources
consumed. Profit is the difference between revenue and expense. Thus,
in a profit-oriented business, if performance in a responsibility
center is measured in terms of both the revenue it earns and the
expense it incurs, the unit is called a profit center. Therefore,
managers of profit centers are charged witn planning and controlling
both revenues and most related expenses- [Ref. 7: p. 471J. Although
profit is not an objective of nonprofit: organizations, responsibility
centers which charge fees for services provided to clients are often
designated as profit centers. In this case, revenues earned from
services should approximately equal the value of those services.
(3) Revenue Centers . Revenue centers are responsible for
generating services or products wtiich »rill produce a target level of
revenue [Ref. 2: p. 579]. The auiount of revenue generated is the
primary concern of this responsi bilit/ center. Expenses incurred in
the process are considered but to a lesser degree than revenues . In
many nonprofit organizations, i.t is difficult to match expenses
incurred in the delivery of services to revenues that support those
services.
(4) Investment Centers . In an investment center, the
account structure measures not only profit but also the capital
employed in generating that profit. An investment center can tnen be
thought of as a profit center that has authority over and responsioil-
ity for investment decisions relating to capital assets. In practice.
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the invescment center concept is rarely used in nonprofit organizations
[Ref. 7: p. 471].
(5) Mission Centers and Service Centers . In addition to
the four principal classifications, it is also useful to classify
responsibility centers as either mission centers or service centers.
The output of a mission center contributes directly to the objectives
of the organization [Ref. 1: p. 80]. The output of a service center
contributes to the wore of other responsibility centers, which may be
either mission centers or other service centers; :.ts output is thus one
of the inputs of these responsibility centers.
A service center can be either an expense center or a
profit center. Its objective is not to make a profit, but rather to
break even. The exter.sion of the profit center idea to service centers
is relatively new, especially in nonprofit organizations. The service
center concept should only be used in organizations where service costs
are significant. When the account structure is set up properly, it can
provide a powerful instrument for management control.
c. Relat ionsliip of the Program and Responsibility Structures
When responsibility centers work on more than one program
it is necessary r.o utilize both the program structure and responsibil-
ity structure as described above. However, when responsibility centers
in an organization work solely on one program, then the program
structure corresponds to the responsibility structure. In this sinple
case, it is not necesesary to develop a separate program structure with




Similar to the requirements of profit-oriented organizations,
the accounting system used by nonprofit organizations must be capable
of collecting data to be used in both management reports and general
purpose financial reports [Ref- 4: pp. 51-53].
a. Management Reports
Management accounting reports should focus on the extent to
whici the organization has operated so as to maintain its operating
capital- In order to do this tlie system measures the revenues earned
and the expenses incurred during an accounting period-
Revenues in nonprofit organizations arise from the sale of
goods and services; from membership dues; from taxes, contributions,
grants, endovrment earnings, and appropriations that are used for
operating purposes.
Expenses measure the resources used in operations during a
period. They decrease the organizations equity- The accounting system
in a nonprofit organization should measure spending for programs and by
responsibility centers in terms of expenses, rather than in terms of
expenditures, because expenditures measure resources acquired, which
does not necessarily correspond to resources used. Expenses include
the total cost of the resources used [Ref. 7: pp. 32-33]- In small
nonprofit organizations, where the difference between expenditures and
expenses is insignificant, it may be more practical and cost effective
to treat e3q)enditures as expenses.
Most expenses recorded in management reports are measured
according to the same principles that govern financial reporting, but
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in more detail. They are collected both by responsibility center and
by program element- For responsibility center reporting, it may be
necessary to measure only direct costs and to omit allocated costs-
Controllable expenses are normally identified separately from
noncontrollable expenses, but both types are reported [Ref- 11:
p. 23].
b- General-purpose Financial Reports
In addition to the accounts needed for management control
purposes, the accounting system must be able to collect the data needed
for general-purpose financial reports prepared for outside parties-
The most important financial statement is the operating statement- Its
center purpose is to show the extent to which the organization operated
so as to maintain its operating capital, that is, so as to be viable.
In order to focus on operating results, operating revenues are reported
separately from contributions of permanent capital, that is, gifts,
grants, appropriations or other resource inflows whose use is intended
for construction of plant or for other nonoperatiug purposes- The DP
Department at NFC must also be concerned with general-purpose financial
reports in order to justify operating expenses and future procurements-
c. Other Accounting Information
In addition to management and general-purpose financial
reports, outside agencies may require reports prepared according to
requirements that they specify- These reports may or may not be useful
to the management of the organization that prepares them. Ideally, the
information these special-purpose reports give should be summaries of
the information contained in the management control system because
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outside agencies presumably do not need more, or different, information
from that which is useful to management [Ref- 11: p< 51].
3. Output Measurement
A nonprofit organization does not have a way of measuring
output that is comparable to the revenue, gross-margin, or net- income
numbers that are routinely available in a business enterprise, nor cari
it hope to develop a nonmonetary measure that is as good as these
measures. However, it needs the best possible substitute that
can be feasibily devised; because without some reasonable measure of
output, there is no way of assessing either the efficiency or the
effectiveness of the organization's performance [Ref- 12: p. 43j
-
The well-managed, nonprofit organization, therefore, devotes
considerable attention to developing satisfactory output measures. Ic
recognizes that although output measures are of limited validity, they
are better than nothing. Since output should be related to an
organization's objectives, it is essential, as a first step, to try to
state the more important objectives in quantitative terms if at all
poss ible.
Output measures are normally in one of two categories: Results
measures, which indicate the organization's performance in
accomplishing its objectives; or process measures, which indicate the
quantity of work done. If one of NFC's objectives is to assure that
Navy personnel are paid accurately and on time, an exanple of a results
measures would be to determine exactly what percentage of all Navy
personnel were not paid properly last month. This could be
accomplished by determining the number of legitimate claims made
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regarding incorrect payments- Reliable-results measures are likely to
be more difficult to devise than process measures, but they are of more
significance to higher level management- Process measures are
relatively easy to identify and are of more use in the measurement of
current, short-run performance- An exarqp le of a process measure would
be the number of payment claims processed by an individual in a month-
The essential difference between a results measure and a process
measure is that the former is "ends oriented" while the latter is
"means oriented" [Ref 2: p. 233]. The management control system
should include an appropriate mix of both types of measures. A third
type of output measure is the social indicator- A social indicator is
a broad measure of output which broadly identifies results of the work
of the organization. It is of relatively little use in management
control because few social indicators can be related to the work of a
single organization but instead are affected by forces from many
sources [Ref- 2: p- 57]- An exanple of a social indicator for Navy
morale is reenlistment rates- They may be useful in long-range
planning, provided that the governing board and management recognizes
its limitations; at best, it is a rough measure of performance-
A measure of the quantity of output is more reliable and easier
to develop than a measure of the quality of output, but a well- managed
organization does not permit this fact to lead to an overemphasis on
quantity. Quality must be controlled, even though its measurement is
subjective. The notion that the search for good output measures is
hopeless because output cannot be measured perfectly should be
rejected- There should be a continuous search for new, more valid
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measures- At the same time, the limitations of existing output
measures should be recognized [Ref. 14: p. 195]. Finally, only those
output measures that are useful in the Jianage^ment control process
should be collected. Unfortunately, these measures are often
determined by the trial-and-error method-
D. THE MANAGEMENT CONTROL PROCESS
A management control process is associat^jd with an organization
that has established goals and has ascertainfid the required strategies
for achieving these goals- Although ? good jjortion of this control
process is informal, most organizatioris have developed a formal system
to assist in the daily operations of the firm or agency- The
information in this system consists of (1) p .anned and (2) actual data
on both outputs and inputs- Prior to actual operations, decisions and
estimates are made as to what outputs and inputs are to be; during
actual operations, records are maintained as to what outputs and inputs
actually are; and subsequent to operations, reports are prepared that
conpare actual outputs and inputs to planned outputs and inputs and
action is taken on the basis of these reports [Ref- 21; p. 14].
A formal management control process is comprised of four critical
segments: (1) programming, (2) budgeting, (3) operating and
measurement, and (4) reporting and analysis- Each of these segments is
extremely interdependent and together they constitute a closed loop.
1- Programming
The programming process includes both the formal system for
deciding on the overall mix of activities for an agency and the tools
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that have been developed for analyzing individual, proposed progratns-
Programming is a dynamic concept in that activities within the
organization will most likely change and fluctuate from year to year.
Generating ideas for new programs, analyzing these, formulating a
decision, and inplementing the new program constitute the programming
phase.
2- Budgeting
A budget is a financial plan covering some specified period- A
budget's two inportant functions within an organization are to
establish realistic obj^ictives for the time frame specified and provide
a tool for monitoring the organization's financial activity during the
same time period* A budget should specify in monetary terms how
activities should Le conducted during the ensuing time period.
3
- Operating c.nd M aasurement
Operations should be carried out within the prescribed
constraints of tae budget. Records should be kept and classified by
either responsibility center or program in order to provide a measuring
device for the productivity of that organizational entity. It is also
a useful tool for establishing accountability for various
organizational activities.
4. Reporting and Analysis
Reporting and analysis involves the information that is
provided to management and is the most critical in the decision-making
process- Care oust be taken to provide management with adequate
information while avoiding an overflow of irrelevant data- These
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reports should essentially conpare planned outputs and inputs with
actual outputs and inputs.
E- FROGR;^MMING
Unless an organization continues with the same activities, year
after year, it must have a procedure for generating ideas for new
programs, analyzing these programs, reaching a decision on these
programs, and incorporating the approved Individual programs into an
overall plan. This is the programming process [Ref. 2; p. 584].
Programming is a unique method concerned with the future growth and
directior of the organization. It serves as the link between strategic
planning and management control. Programming is used as a method of
planning the organizational activities generally for a 3-5 year period.
Thet^e programs mist be consistent with organizational goals and should
serve al]. levels of the organization in achieving established
objective's. The 3-5 year planning-cycle process, that is discussed
more extensively in Chapters IV and IV, is synonymous with the
programming process.
F. STRATEGIC PLANNING
Although strategic planning falls outside the realm of management
control, it is a relevant concept for any organization and stimulus for
the management control process
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Strategic planning is characterized by such terms as policy
formulation, goal setting, and top management planning. Strategic
planning is defined by Anthony [Ref- 1: p. 16] as follows:
Strategic planning is the process of deciding on objectives of the
organization, on changes in these objectives, on the resources used
to attain these objectives, and on the policies that are to govern
the acquisition, use, and disposition of these resources.
Strategic planning is necessary for an effective management control
system because it serves as a means for top-level management to express
their desires concerning the operating policies of the organization.
The word "strategy" implies looking at the overall picture, assessing
it, and making plans for the future movement of the organization. If
top management fails to adopt this futuristic attitude and instead
limits itself to the current situation, the organization's chances for
growth are limited and the entire control process is insignificant.
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IV. MANAGERIAL AND CONTROL TECHNIQUES UTILIZED IN THE FIELD
A . INTRODUCTION
In concert with literary researcn conducted during the course of
this study, several installations utilizing computer and electronic
data processing resources were visitea in an effort to ascertain tne
applicability of existing management control theory to real-life
operations. Of the four facilities visited, three were U.S. Navy
installations while one was a privately owned company. Both Navy and
private sector organizations were selected in an attempt to provide
some insight regarding managerial techniques employed in both the
private sector and the U.S. Navy. The U.S. Navy facilities that
furnished information were the Facilities Systems Office (FASCO)
located at the Naval Construction Battalion Center, Fort Hueneme,
California; the Fleet Numerical Oceanography Center (FNOC) , Monterey
California; and the Navy Regional Data Automation Center (NARDAC) , San
Francisco, California. The private company that participated in this
research was the Hewlett-Packard (HP) Corporation of Palo Alto,
California.
The primary aim of this chapter is to focus upon several of the
managerial and control techniques utilized by these four organizations
.
Starting with the private sector organization, Hewlett-Packard, their
Management by Objectives (MBO) philosophy is described, Hewlett-Packard
planning techniques are discussed, and tne Segmented Documentation
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Methodology (SDM) used by Hewlett-Packard is explained- Tnen R\SCO's
Five-Year ADPE Plan is presented. Finally, the ideas developed at FNOC
for a Long-Range Electronic Data Processing (EDP) Piaii are diiicussed.
Although NARDAC, San Francisco provided useful research iiif ormatior, no
specific NARDAC techniques are elaborated upon due to similarity with
FACSO and FNOC management and operating characteristics-
These techniques are offered as possible methods for management; and
control for the DP Department of NFC, Cleveland. Specific applicaCion
of these techniques to the DP Department at NFC is contained in Ch;ipter
V.
B. HEWLETT-PACKARD CORPORATION
Hewlett-Packard Company has been in operation for nearly forty
years and has grown to become one of the largest conpauies iii the
world with annual sales of over 2.5 billion dollars [Ref. 30: p. 3].
Their product line is diversified, primarily involving electronic
technology, catering largely to manufacturing-related indtistJies-
Hewlett-Packard manufactures more than 4,000 products, enp loys moire
than 50,000 people throughout the world and experiences .iipproximai:ely
20 percent growth per year [Ref- 30: p. 4]. With the magnitude and
diversification of operations, a well devised management system is
critical- Due to the size and growth of the corporation, Hewlett-
Packard is oriented toward decentralized management responsibility at
the operating level with strong central management coordination. Local
management is accustomed to making their own decisions and reporting
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to corporate management on a frequent and detailed basis [Ref- 30.
p- A].
Hewlett-Packard can be charactorissd as an organization whose
innovative managerial techniques and policies have led to their success
[Ref- 30: p. 7]. One of these techniques or policies that is found
throughout the conpany, from President on dowii, is MBO. Although MBO
is not a relatively new managerial technique (Drucker, 1954) , it
nonetheless remains the primary standard of management at
Hewlett-Packard- MBO at Hewlett-Packard is practiced in an attempt to
leave the decision making process to those who are closest to the
problem [Ref- 17: p. 89]- For Hewlett-Packard, this means that the
operations and support systems mist be decentralized.
1. MBO at Hewlett-Packard
At Hewlett-Packard, the efforts of tt e organization are
directed toward the accomplishment of vell-de:f ined objectives. The
achievements of the coopany are the results of the combined efforts of
each individual working toward these conmon objectives. The company as
a whole is driven by a set of seven corporate objectives; and the
objectives of each division, department, and individual unit are
derived from these seven objectives. Though these objectives are not
important per se, it is inportant to understand that organizational
policy and standard setting is established through these objectives.
[Ref. 17: p. 12]
The primary assumption behind management by objectives is that
the best results will be obtained if individual enployees are given a
clear understanding of the objectives they should work toward and the
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freedom to work toward these goals in ways they consider most prudent
[Ref. 17: p. 13]. According to the HP management manual, this is what
MBO means to Hewlett-Packard managers- MBO offers a great deal of
opportunity for individual fraedom and contribution but requires
individuals to use their initiative to achieve the expected results-
Hewlett-Packard aspires to foster initiative and creativity by allowing
the individual great freedom of action in attaining well-defined
objectives [Ref- 17: p- 13]-
There exists a hierarchy of objectives. As mentioned
previously, the objectives for a manager in a division or region are
derived from the corporate objectives as well as the divisional or
regional objectives- The objectives are set sequentially- The
corporate objecti.ves are established initially, and these are used as a
framework within which :?bjeccives at the divisional or regional level .
are determined. Once the divisional or regional objectives are
generally agreed upon, the objectives of each function and department
are developed- These, then, essentially determine the objectives for
each manager at the fiist-l;.ne level- This concept of management was
recently emphasized by Hewlett-Packard's Chairman of the Executive
Committee, Bill Hewlett:
• ••I think there's a lot of misunderstanding about what is meant by
management by objectives- First, I'll tell you what it isn't- It is
not anarchy. It does not mean everyone has the right to make an
independent decision regardless of how it affects anyone else. None
of these decisions can be made in isolation- There's always two
sides to it- There's how it affects your particular group and how it
affects the people around you. It's the responsibility of people to
not only consider their own objectives but how they fit in the total
program...- [Ref. 17: p. 12]
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For the Hewlett-Packard manager there are two key aspects to
MBO. First, etqployees should be encouraged, as much as possible, to
participate in establishing the objectives for their respective area of
responsibility- The objectives established by the manager with a
particular enployee are largely determined by the objectives set by the
divisional, regional, and functional management teams- However, there
is quite often an opportunity for employee input regarding certain
objectives or methods to reach these objectives [Ref. 17: p. 13].
According to s recent quote attributed to John Young, President of
Hewlett-Packard, there are two kinds of objectives that can be
established-
- ••Through i:his 'top-down' negotiation, there comes a context for the
super/isor, certain things he has to get done. There's a certain
turning of :he handle kind of objectives which you usually don't
sper^d too tnich time on, like the production schedule, things that are
just expected to be done^ The things that you spend most of your
time on are the over- and- above objectives that maybe renew the system
or add something new, like getting a new production control system in
place- These are the things that have to be worked out
individually.--. [Ref- 17: p. 13]
It is in the establishing of the "over-and-above objectives"
and in devising a means for accomplishing them that the managers and
their eiiployees have a great deal of latitude. Second, a manager
should discuss with each employee those specific results that are
expected over a distinct time frame and how their performance on a
given objective will be measured. Clarity is essential regarding these
established expectations in order to ensure enployees understand and




At Hewlett-Packard the primary intentions of :1B0 are to allow
management and enployees a great deal of freedom in deciding upon work-
group objectives as well as in determining how those objectives will be
reached. Stripped down to its barest fundamentals, MBO says that a
manager, given the proper support and guidance, is probably better able
to make decisions about the problems he or she is directly concerned
with than some high-ranking executive [Ref. 17: p. 14]- Although
Hewlett-Packard feels this system places great responsibility on the
individual concerned it also makes that individual's work more
interesting and challenging. It makes the employee feel part of the
coiqpany by having a direct effect on its performance-
2. Planning at Hewlett-Packard: A Basic Task of Management
At Hewlett-Packard, planning is considered one of the most
critical responsibilities of any manager- An essential capability for
any Hewlett-Packard manager is being able to fight off the day-to-day
pressures and to think about the needs of the future- There exists no
"off season" at Hewlett-Packard to think about where you went wrong,
what you need to do better, and where you want to be two years from now
[Ref- 17; p. 27]. This is an ongoing task that requires continual
attention. Effective managers force themselves to do this- Without
this ability, the managers might achieve immediate short-term
objectives, but may not focus on good long-run performance.
At Hewlett-Packard, there are two types of planning considered
most inportant to any manager: Position planning and tactical
planning [Ref- 17: p. 28]. First, position planning involves
analysis to determine the purpose of a j ob and the product or service
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the job should provide- Tactical planning is a short-term plan of
operations for a department or unit. Each requires managers and their
enployees to respond to several basic questions-
With position planning, the first question to answer is- "Why
does a particular job exist?" The first step in position planning is
to describe the position objective, which is a statement of the primary
results a position is intended to accotqplish- These resuii:s are
usually stated in terms of the purpose of a job, the product or servica
the job should provide, the customer or client where applicable, and
the scope of the job-
The second question posed in position planning is, "What does
the job involve?" Here the major job responsibilities which must be
accomplished are defined in order to achieve the position objective-
This involves listing both the major management and vocational
responsibilities and prioritizing them in terms of importance. What
are the specific functions you should perform? What are your areas of
accountability? Here the manager should select out of the many
functions he or she might perform those critical few which the manager
identifies as having the most direct effect on the organization.
The third question that should be answered in position planning
is, "How well nust each responsibility be performed?" After
identifying the major responsibilities of the job, a manager must
establish performance measures for each area of responsibility.
Performance standards are the long-term results which must be
accomplished and these should be stated, as mich as possible in
measurable terms- Where feasible, performance measures should be
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stated in terins of the expected quality of the results, the quantity of
results, or the limiting factors such as time or cost. If the results
cannot be stated in quantifiable terms, state the results m terras of
the specific conditions that will exist when the responsib j.li::y has
been carried out- In most cases, performance can be measvired
accurately, and both the organization and individual benefit from sach
a system.
Following position planning, the tactical plan is int'-:grated
into the process as the second step. The tactical plan is a one-year
game plan for the manager's department or unit- It is an outline of
the major tasks the manager plans to acconplish during the coming year
and serves as a primary measuring stick for the manager's annual
performance. Tactical plans are prepared annually and are derived from
the division's or region's long-range strategic plan. Tactical plans
are often reviewed and revised at mid-year with additional dv-^uail added
for the second half [Ref- 17: p. 29].
As with position plans, conpiling a tactical plan requires the
answer to three basic questions. First, "What results are exijected
over the next year?" The first part of a tactical plan is a specific
goal statement. The goals statement should be derived froru tr.e
position objective and major responsibilities described in the position
plan- There are different types of goal statements- Some describe
ongoing, routine responsibilities while others may describe problems
intended to be solved or perhaps an innovation to be made. This kind
of goal comes from conparing actual performance to desired performance-
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The second question that should be answered in the tactical
plan is, "How will these goals be accomplished?" Tactical planning
provides an opportunity to develop action plans which specify the
actions required to achieve each goal- These plans may also specify
the action steps involved as well as the schedule, budget, the people
who are accountable, and the dates for review. Specific action plans
are particularly useful when several people are working on a project in
that it helps the einployees agree on desired outcomes and work plans
prior to embarking on a particular task [Ref- 17: j- 30].
The third question that needs answering is, "How will these
plans be evaluated?" The completion date for each goal or specific
action plan should be included in the tactical plar- In addition,
periodic reviews should be conducted to discuss progress related to
predetermined goals [Ref. 17: p. 30].
The tactical planning process starts *"ith i:he division or
regional tactical plan prepared by the geneval manager and his or her
staff. As the plans flow down through the 0r3aniz.it ion, employees
review the plans prepared by their managers- If individuals see an
opportunity to improve their plans, they should discuss that point with
their managers in an atteupt to achieve mutual satisfaction and
commitment- In this way each individual participates in setting the
objectives of the next higher level, not by a democratic process but by
the opportunity to be heard- The ultimate decision mast be made by the
manager.
The process is altered to some degree as enployees establish
specific action or work plans for their groups, consulting with their
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teams and then reaching agreement with the manager- The end result is
a thorough operational plan for the year ahead where each enployee
understands and is committed to the role agreed upon in achieving the
goals previously established.
The effective manager uises position and tactical planning to
clarify job responsibilities and performance standards for each
enployee in the work group and to focus the group's efforts toward the
acconplishment of well-de'Jined objectives.
Further aup iif icat ion regarding planning and control for a data
center is offered in Chapter V. In an article on planning and control
written by Mr. Phillip C- Cros.s [Ref. 5], many of the planning and
control techniques necessary for the effective operation of a data
center are enumerated such as :aethods of performance measurement,
utilizing a plan of dcticn and milestones guiding and adjusting
performance, and the usefulness of a planning and control checklist.
In Chapter V, the applicability of the specific planning and control
methods identified by Cross trat could be utilized by the Data
Processing Department at NFC during their transition from a data
processing service department to a data center are discussed- Chapter
V also focuses on several of the planning methods mentioned in this
chapter.
3. Segmented Documentation Methodology
a. Introduction
SMI is a conprehens ive management technique enpioyed at
Hewlett-Packard to aid in the development of or modification to any
operational system within the company. SDM is a means for ensuring
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that proper documentation accompanies the development or improvement of
any information system at Hewlett-Packard. It is a systematic approach
that emphasizes standardization. This makes it easier for tecnnicians
,
users, and managers to fully investigate and understand ail required
details when an information system is oeing designed or improved, SDii
allows for documentation to take place concurrently with conception,
anaiysiij, and design phases of information system development. It
invoivfS both the users and managers during the crucial early stages of
development while providing a basis for project costing, scheduling,
and control. SDM also provides standardized forms that ennance system
compatabiiity [Ref. 18: p. 7J.
As the system development process rolls through the
Initial design phases, each task is punctuated with SDM documents.
Eacti documert contains a greater amount of detail than the preceedmg
one and serves as a point of departure for the next document. It also
serves as a point of interaction between the user and the otner review
levels of mt.nagement (executive, middle and line managers). The
availability of an end-document at each of the development tasks axso
provides an effective basis for project control and management. The
basic procedures are useful for the first-time user or for people from
different backgrounds who must work together. In any project where a
new system is being designed or an existing system is being improved,
SDM aids the planners, the technicians, and the managers [Ref. 18:
p. 7].
SDM is flexible and can be adapted to fit a big or small
project. Furthermore, since it is a systematic approach, it is
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applicable to information systems whether they are manual, automated,
or a combination of the two-
b- Main Features of SDM
SDM includes a number of features that collectively contri-
bute to the entire process of development work and control of such
efforts. These features are briefly outlined below [Ref. 18: p. 9]:
( 1) Standard Documentation -
- Provides documents for each phase
Provides a master table of contents so that each
document is an expansion of the preceding one
Each document is p re-structured and formatted
- Aids in defining the system framework and
requirements
- Provides pre-f ormatted forms for all levels of
documentation
(2 ) Documentation Structure Flexibility -
Provides the project team flexibility to add new
sections as well as omit the inapplicable ones
within the pre-structured format of each document
Provides for minimum standard documentation for
projects of short duration
(3) Design Stability -
Provides the basis for evolving the design in
discrete and well-defined segments
(4) Integrated Testing .
Provides the means of integrating the testing and
design process
(5) Management Involvement -
Provides for an understandable channel of
communications between users and data processing
(6) Cost and Schedule Estimating .
- Provides a discipline whereby both costs and sched-
ules are committed only for the next end-document
or phase and estimated for all subsequent phases
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(7) Project Control .
~ Provides all the necessary reporting forms to
inform both EDP and user management on the progress
of the project in terms of cost and schedule
commitments
c. The SDM Development Process
The information systems development process is the same
process by which a new product, building, or almost any other item is
designed and constructed- They all use SEM as a guideline- The SDM
development process has four specific phases, each of which can be
applied to any development project at Hewlett-Packard-
The SDM development process is outlined below:
(1) Phase I - Study .
User oriented and used for interfacing with user
departments and review coirmittees
- Tasks/ documents
(2) Phase II - Design and Implement -
- Technically oriented and used internally by EDP
personnel
- Tasks/ documents
(3) Phase III - Evaluation -
User oriented for system evaluation
- Tasks/documents
- Post-implementation review
(4) Phase IV - Operate and Maintain -
- An important process for a successful system
development program
An exanple of a Hewlett-Packard SDM study is provided in
Appendix A, and demonstrates the role of SDM in the development of
Hewlett-Packard information systems- No further elaboration concerning
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SDM will be provided in this chapter but the reader niay refer to
Appendix A for further amplification on SDM-
C. FACILITIES SYSTEMS OFFICE
1. Background Information
Facilities Systems Office (FACSO) located at Port HiianeDie,
California is a Navy service facility that provides computer and data
processing support for the Naval Facilities Engineering Command
(NAVFAC) Headquarters, Engineering Field Division, Construction
Battalion Centers, Public Work Centers, and Civil Engineering
Laboratory. FACSO provides ADP systems design, implementation, aod
operational support with direct data communication linkage to the
facilities mentioned above- ADP support enconpasses the equiprjent,
material, and personnel to operate and maintain fifteen interfacing
automated information systems- To give a general idea of FACSO's
workload in providing services to their various "clients", the FACSO
computer averages 675 hours of operation per month- This is an average
of 22-5 hours of computer time per day seven days a week [Ref- 9:
p- 40]. The workload has continued to grow and has necessitated
extensive planning to meet the service requirements of the future- How
does FACSO accomplish this? Primarily by means of a five-year ADPE
plan [Ref. 9]- All the information contained in this section has been
taken from the FACSO Five-Year ADPE Plan of 1981- Several aspects of
the plan are presented in an effort to explain the existence of and
expose the need for such a managerial tool-
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2. FACSO's Flve-Year ADPE Plan
FACSO's Five-Year ADPE Plan details the needed ADPE upgrades
and replacements over a five-year period to snsure FACSO meets the
predicted increased-workload demands and the commitment toward data
processing. It serves as a vehicle to justify equipment procurements
based on the expansion of required services. The five-year plan also
enables managers to initiate equipment procurement in a timely manner
which can preclude costly delays. This plan is updated on an annual
basis and is used as a basis for future equipment budgeting and
planning.
The role of FACSO in providing ADP sei-viceu to NAVFAC is
planned to change over the next decade [Ref. 19: ). 1]. This change
will come about through advances in equipment technology that will
affect the concept of centralized ADP services. Development of
distributed data processing applications at the remote sites of FACSO's
clients will become a reality within r.he next few years. Growth in
on-line telecommunications processing for data entry/query will
escalate as increased processing demand is placed on the central-site
computers at FACSO.
The purpose of the five-year plan is to establish a cohesive
and phased implementation of various ADP technologies and disciplines
over the next five years. Specifically, this document presents a
five-year ADP plan affecting all NAVFAC users of data processing
services. Major attention is given to current and increased future
workload demands with an analysis of ADP technologies available in the
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market place and how tliese technologies could be used to meet FACSO's
expanding needs-
Primary subject artjas of the plan include workload analysis and
conputer capacity projection; FACSO's present operating environment;
current problems; strategic goals including central site ADPE,
telecommunications support, and distributed processing, an overview of
current and future technologies; and proposed inplementation plans
involving equipment and software requirements and economics- The
report is broken down m a systematic fashion which enables the
managers to focus on current as well as future problem areas, feasible
enhancements, and developing tet;hnologies. It coirpeis FACSO managers
into the anticipatory mode by iipressing upon them the need to
recognize the magnitude of futuie commitments and the resources
required to satisfy these aemands-
This document outlines a five-year central site ADP growth plan
for inproving the performance and services offered by FACSO and
establishes a firm basis for fucure operations. Enphasis is placed on
the upcoming fiscal year w uth respect to action items and budgetary
requirements- In that the plan also addresses the next four fiscal
years of operation, it requires forecasting future conditions that are
often difficult to estimate Tlierefore, action items are established
at critial stages to review the progress/experience gained and to make
needed adjustments. This approach establishes a basic action plan for
making strategic decisions over a five-year period and should also
provide the most accurate information at hand when key milestones are
achieved. For the plan to remain viable, it is updated on an annual
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basis, reporting on the progress to date and establishing a new fifth
year of requiremetnts [Ref. 9: p. 2].
FASCO reJilects a state-of-the-art computer center that provides
services and capability conparable to most Navy and commercial
service-center operations [Ref- 9: p. 5]. If FASCO, or any other
Navy ADP service center, is to maintain this posture of service and
capability, planning oust be initiated to keep one step ahead of the
lengtny lead times for budgetary programming and higher level approvals
for acquisition of software and hardware. For FACSO, the five-year
plan serves this purpose.
Although a copy of FACSO 's Five-Year ADPE Plan is not made
available in th:.s study, copies may be requested from FACSO at Port
Huenerae, Ce iif oi.'nia-
D. FLEET NUMERICAL OCEANOGRAPHY CENTER
1. Bdckgroand Information
The Fleet Numerical Oceanography Center (FNOC) located in
Monterey, California is a U-S- Navy shore activity whose primary
function is to provide operational oceanographic and atmospheric
support, including ocean acoustic services, to U-S. military
activities, other U.S. government agencies, and elements of the Armed
Forces of allied nations. FNOC is also tasked with the development and
testing of numerical techniques to solve oceanographic, analytical, and
forecasting problems as directed by the Commander Naval Oceanography
Command [Ref. 10: p. 3] . These tasks require a great deal of
collection, manipulation, and analysis of data- In order to support
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the various needs of FNOC concerning oceanographic and meteorolo^jicai
data, a Computer Systems Department exists within FNOC. The basic
function of the Computer Systems Department is the efficient and timely
operations of the computer center. This also involves the effective
utilization of the Command's ADPE. The Computer Systems Department
provides support services to other departments within FNOC including
equipment configuration planning, software development support,
hardware system development support, facilities planning, and systems
analysis/ consultation [Ref. 10: p. 30].
Planning for its computer facility has prompted the Computer
Systems Department at FNOC to develop a Long-Elange EDP Plan. This plan
or report enables the department to maintain an overall perspective
regarding future demands and necessary departmental growth to meet
future commitments.
All information in this section is drawn from the FNOC
Organization Manual and Long-Range EDP Plan. The EDP plan was devised
by FNOC s Computer Systems Department. In developing their Long-Range
EDP Plan, FNOC computer systems personnel used a plan written by
William 8. Miller for the July 1979 Journal of Systems Management
entitled, "Developing a Long Range EDP Plan," as a primary reference.
2. FNOC's Long-Range EDP Plan
FNOC's Long-Range EDP Plan summarizes some of the principles
for developing a long-range EDP plan. These principles can be appli-
cable to almost any EDP department, regardless of size or function.
The FNOC Long-Range EDP Plan includes a plan time frame, a plan founda-
tion, plan content, and an approach to the development of a plan.
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a- Time Frame of the Plan
The long-range plan should not be constrained by current
problems. It laist be consistent with short-range plans, but it should
be more than just an extension of them- The time frame of tne plan
runs from three to five years. This 3-5 year planning cycle
corresponds very closely to the programming concept discussed in
Chapter III.
b. Foundation of the Plan
Any plan requires solid foundation- Part of the foundation
is the role of the systems or EDP department. Decisions should be made
regarding the scope of the systems department responsibilities and the
business orientation of the department. Scope concerns whether the
systems department is responsible only for in-house systems development
and maintenance or if its responsibilities include coordination of
outside services- At FNOC these outside services include the
preparation of procedures manuals, all EDP training of FNOC personnel,
and other system-related details- The business orientation of the
department concerns the classification of systems personnel as
technicians, analysts, or general problem solvers [Rt^f. 23: p. 2].
Whatever is required to clarify the systems department's role within
the organization should be done- Without a firm definition of EDP
responsibilities, the plan will most probably never get off the ground
The remainder of the plan's foundation includes the key
decisions about the future direction of the Coaputer Systems Department
regarding EDP- The decisions involve two aspects of the future:
Application systems and EDP approach- The term "application system" is
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used broadly at FNOC to mean a process for performing a function,
exclusive of EDP functions that support the application systems. The
overall EDP approach should describe the framework in which the
applications systems will be developed and supported. The systess
department should participate in the decision making process, but top
management within FNOC should bear the final responsibility because of
the inportance of the decisions-
Application systems are the driving force behind the EDP
plan- Application systems development and maintenance are the priJ.ary
source of requirements for hardware, software, personnel, and
facilities-
The application systems oust support FNOC's objectives and
the strategies and tactics for attaining the objectives- The
individuals in management who develop the objectives, strategies, and
tactics are the key decision makers concerning application systems-
They are assisted by the Conputer Systems Department in a manner
consistent with the Computer Systems Department's defined
responsibilities, such as provision of systems analysis and technical
guidance [Ref. 2 3: p. 4].
A description of the overall EDP approach is also part of
the EDP plan's foundation. The Computer Systems Department plays an
important part in establishing this approach under the direction of
top management. The Computer Systems Department should document the
resolution of key EDP issues- The key issues include such things as
EDP centralization versus decentralization, EDP as a cost center versus
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a profit center, and the organizational placement of the EDP function-
The inportant point is that issues should be identified and resolved-
c- Contents of the Plan
Any EDP plan should be formaiiy documented with appropriate
summaries and supporting detail- The formac ot the documents should
satisfy the communication requirements of the organj.zation.
Any EDP should include the following information.
(1) EDP Approach and the Coaputer Systtsms Department^'s
Role « These key decisions concerning approaches and roles of the
conputer systems department should be properly docuriented-
(2) Current EDP Situation* Current syjitems and level of
resources presently utilized is necessary in order ::or decision makers
to draw a comparison between the current situation .ind the proposed EDP
plan to nake an assessment of the risks involved wi:h such a venture-
(3) Long-Range Goal and Intermevliate Stages - User
departments must make the key decisions regarding fiture application
systems, with assistance from the Computer Syscems Department- The
Conputer Systems Department has the primary responsibility for
determining the technical implications of the decisions- The Computer
Systems Department should also identify the EDP administrative systems
that are required to support application systems development and other
EDP activities- The stages and long-range goals for individual systems




(4) Specific Development: and Maintenance Projects -
Specific development and maintenance projects for the first
intermediate stages (usually six to nine months) should be described-
By budgeting and scheduling specific projects, the tendency to be
overly optimistic in estimating hew rapidly the Internediate stages and
long-range goals can be achieved is countevbslancad- l-lilestones
(checkpoints) should be included in the project y :hedules- The
milestones serve a dual purpose: For measuring progress on the
project and also on the long-range plan, since tne projects represent
the first step of the plan- A manager should be able to measure his
performance and results against the goal-
(5) Plans to Satisfy Support Requirements - Support
requirements should be identified for each stage, including
organization, staffing, facilities, equipment, and software- A
description of the plan should include activities, responsibilities
and schedules for satisfying existing requirements-
(6) Control Procedures - Control prccedures help to assure
that the plan, if approved, will be inplement&d successfully- They are
useful in that reviewing control procedures frequently identifies
deficiencies, and management approval of the EDP plan is easier to
obtain if control procedures are included-
Control procedures can include the following:
- Systems development and maintenance methodology /p roc edures
- Project control procedures related to achievement of project
schedule and cost objectives
Nonprofit-related, cost control procedures (e.g., conpariscn of
departmental costs to standards or averages)
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Equipment utilization measurement and analysis procedures
- Data processing operations controls
- Administrative and facility controls, such as insurance, security,
disaster prevention, and recovery plans
Specific control procedures can be tailored to the elements of the
overall EDP plan [Ref 23: pp. 5-6].
d. Approach to Development of the Plan
There are basically four groups that may be involved in the
preparation and approval of a loug-range EDP plan: (1) The Computer
Systems Department; (2) user departments, (3) an upper-level management
group consisting mostly of department heads; and (A) top management
consisting of the commanding officer, executive officer, and budget
director-
The upper-level maaaj^ement group may be formalized as an
EDP steering committee, or it may remain informal. The function of top
management is to review tne long- range EDP plan in the same way it
would review any other large, irtportart expenditure and consnitment of
resources.
There are many ways in whj.ch the four groups can interact
to develop an EDP plan. An exanple approach is provided to offer
credence to this methodology.
The steering committee and top management define the role
of the Computer Systems Department and the basic EDP approach of the
organization- The Conputer Systems Department then provides current
status information. User departments and the steering committee,
working with the Conputer Systems Department, identify and prioritize
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future systems deArelopment and maintenance requirements. The Conputer
Systems Department; coordinates development of documentation describing
long-range goals and intermediate stages. Alternatives are also
identified- The steering committee reviews alternatives for long-range
goals and stages cind selects one of the alternatives for in-depth
planning- Implementation details for the selected long-range goal and
intermediate stages are developed by the Conputer Systems Department,
with user input as required- Details include specific systems projects
and plannir.g for equipment, facilities, organizations, and staffing-
The Conputer Systeims Department adds control procedures to the plan-
The steering comm.Lttee reviews the total plan and either approves or
requests modifications to the plan- Upon approval by the steering
committee, top management reviews the plan and either approves it or
returns it to one of the preceding steps for modification-
Numerous other approaches are possible and can be used
depending upcn tha organization and the environment in which it
operates. Succesjjful approaches will have some things in commmon such
as the concepts of users and the computer systems people working
together, and the approval and commitment of top management to the
final versior of the plan-
The Conputer Systems Department at FNOC uses this plan to
assess their present capability, recognize their future commitments,





The managerial and control techniques elaborated upon in this
chapter are only an exanple of the numerous techniques available to
managers- The primary aim of the chapter was to describe those
techniques discovered during the research conducted for this project
that might be adapted to or utilized by the Data Processing Department
at NFC It was not the intention for this chapter to offer a survey of
possible solutions to managerial problems but rather to present
specific/effective techniques practiced at the facilities mentioned-
The utilization or application of these techniques at NFC is the
subject of Chapter V.
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V. MANAGEMENT CONTROL FOR NFC'S DATA PROCESSING DEPARTMENT
A. INTRODUCTION
As mentioned in a previous chapter, NFC is undergoing a
reorganization which involves the reorganization of the Systems
Department into an Information Systems Directorate with two major
departments: Systems Development and Data Processing- Management
control of the Data Processing Department is the focus of this study-
In this chapter, we look at where the department is heading (for
exanple- organization, tasks, and projects). Attention is directed
toward data center and control considering the techniques of FACSO and
FNOC alluded to in Chapter IV and their applicability for the Data
Processing Department at NFC Also, HP managerial techniques (MBO,
SDM) and possible NFC applications are discussed while enphasizing the
need for effective management control in the data processing
environment.
B. WHERE IS THE DATA PROCESSING DEPARTMENT HEADING?
The Data Processing Department at NFC is presently undergoing a
reorganization project that will effectively establish the department
as a data center. The arrangement will be very similar to the Navy
Regional Data Automation Centers (NARDACS). The Personnel and Pay
Systems Consolidated Computer Center (PERSPAY) Program, of which this
reorganization is a portion, is an effort begun in I97d to accomplish
the consolidation of the data processing operations of the Naval
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Military Personnel Command (NMPG) in Washington, D. G- and NFC in
Cleveland. This Consolidated Data Processing Center, located at tlie
Bratenahl Conputer Center Annex outside Cleveland, will be operated by
personnel currently staffing the Data Processing Department at NFC-
The Data Processing Department will move from downtown Cleveland to
Bratenahl, acquire software and hardware to support the PERSPAY data
center, organize the Bratenhal facility for data center operacions, anci
ensure the necessary resources (equipment and personnel) are avaiJ.abit-
in order to begin functioning as a fully operational servica-crienced
data center by Spring 1983.
The majority of the tasks and projects required to bring about Lh:.s
transition have already been accomplished or are near completion. Th^;
details regarding software and hardware acquisition, personnel changes-.
and other requirements associated with this transition are not
addressed because these decisions have been made and are beyond Che
scope of this study. What will be addressed is planning and control
for a data center, which NFC's Data Processing Department will becouie-
In this section, some of the management control techniques mentioned m
Chapter IV, especially the programming or the 3-5 year planning cycle
are focused upon- The reason for the emphasis on the 3-5 year planning
cycle should be explained. This planning cycle serves as a vital link
for planning purposes between strategic planning (where overall
organization goals are established) and management control- During a
visit to NFC to discuss the future movement of the Data Processing
Department, planning stood out as that managerial technique most
iqportant for ensuring that the transition from data processing
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department to data center is carried out most effectively- The next
section focuses on the importance of planning and control and discusses
the relationship of FACSO's Five-Year ADPE Plan with FNOC's Long-Range
ED? Plan mentioned in Chapter IV.
C. PLANNING AND CONTROL IN THE DATA CENTER
Information in this planning and control section was ascertained
through a visit to NFC and from a portfolio written by Ph;Lllip C-
Cross, Director of the National Data Center for Federated Department
Stores [Ref. 5]. This section offers relevant inforraation to prepare
for the evolution of NFC's DP Department to a data .•.enter-
1. Problems Addressed
Planning and control are necessary activities in any data
center, whether it is a large lailticomputer installation or a remote
entry and distribution facility. Yet, in many data cente.-s. planning
and control can be inadequately administered. Too often data centers
are run "by the seat of the pants. "
Developing such a planning and control fuucCion ici not easy
but the results can be well worth the effort. The development process
can best be understood if viewed from two levels. The first is the
management level, where a framework is established in which planning
and control can be carried out efficiently- The second is the
operational level, where planning and control are applied where most
effective. Top management of the Data Processing Department at NFC
does support planning and control- A two-year plan for the Data
Processing Department is enployed to delineate goals and objectives for
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that period- What reaains is to irnpress the inportance of planning and
control on middle management and convince them of the ongoing nature of
such a technique-
When planning and control are successfully established at both
levels, it seems reasonable to expect ths.t the frequency of crises will
become rare and that a feeling of p rof esiiional conpetence will grow in
the data center. In suuh an environemnt, there are few unpleasant
surprises; managers and subordinates alilie can relate their performance
to current and future needs and act on iiiproving that performance-
2- Planning
Planning is a complex management process whose thrust is to
maximize the data center's contribution to the organization. NFC's
managers might find it beneficial to organize planning according to the
following objectives:
(1) To view the data center within the context of the entire
organization
(2) To use ail resources effectively
(3) To provide high service levels while keeping costs as low as
possible
(4) To minimize false starts
(5) To outline a strategy that can enable the data center to take
the greatest advantage of forecasted developments
(6) To specify checkpoints that can be used to measure progress
[Ref. 5: pp. 2-3]-
a. Viewing the Data Center in Context
Data center managers often become so engrossed in
day-to-day operations that they lose sight of the center's long-term
responsibilities to the organization [Ref- 5: p. 3]- This mode of
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operation can lead to a self-centered attitude in the data center, a
tendency to add personnel and facilities for "fighting fires" and
expediting reports, and to exhibit a "take it or leave it" attitude
toward users- This soi"t of mode of operations would be a reflection of
the data cenCer management's loss of objectivity and sense of purpose.
Under this sort of situation, management may gradually succumb to
events and circumstances and lose sight of the organization's goals and
objectives-
How does o.ie keep the proper perspective of the data
center? One suggestion is to define the data center's goals in terms
of the goals of tiie organization and to prepare and maintain a plan to
achieve those goals- This requires well-defined organizational goals
and top~managemnt support- Without these, data center managers may
tend to lack dire.'.tior.
b- Using Resources Effectively
Because of continuing growth in data processing technology
and its increasirgly c.iversified applications, data processing costs
will most likriiy cont:.nue to rise despite improved cost performance
[Ref. 5: p. 4]. To cope with this constant program growth, management
must maximize thfi effectiveness of both facilities and personnel- Such
a large capital investment in hardware, software, and
telecommunications should be based on as accurately forecasted
requirements as possible- Similarly, personnel planning should be
enployed to determine when and how much personnel effort and expertise
are needed- Effective personnel planning is often much more difficult
than facilities planning- This sort of planning requires an
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understanding of personnel skills and job requirements. In addition.
NFC management should be concerned that sufficient training is
envisioned to provide the required technical expertise to operate the
data center- NFC can follow FNOC's training plan mentioned in Chapter
IV to ensure their personnel remain technically conpetent-
c. High Service Levels and Low Cost
One of the data center management's primary objectives as
well as their greatest challenge is to maximize service levels while
mirimizing costs- A common problem when management attenpts to improve
service levels is that this objective usually consumes additional
resources- Unless the data center is operating inef fie lent iyj
attaining higher service levels almost always means increasing
operating costs-
Optimizing this cost-service trade-off is particularly
difficult if costs are held to austere levels. In such cases, staff is
pai"ed to the bone, while computing and peripheral capacity is kept very
clcse to full utilization. If faced with this dilemma, management must
clearly look for latitude between the cost limitations that oust be met
and the service levels expected by users- With this knowledge,
management can construct a realistic plan which identifies the current
and future actions that must be taken to optimize the cost-service
trade-ofr •
d- Minimizing False Starts
Because any plan is based partly on forecasts of uncertain
future events, deviations from the plan are unavoidable; however,
effective planning can greatly reduce false starts (i.e., iii-directed
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expenditures and effort). The intelligent manager can use planning as
an "insurance policy" by involving both superiors and subordinates in
the planning process and by having them approve the plan and their
respective roles in its inplementation. With this kind of support, the
plan becomes "our plan" instead of the data center manager's plan-
Such planning has a strong foundation of technical and managerial
knowledge that addresses the widest range of circumstances and thus
reduces false starts [Ref- 5: p« 5].
e- Outlining a Strategy
Forecasts of future developments in the data processing
area involve predictions of substantial changes in technology,
operations, or business requirements- The challenge in this
environment is to develop a strategy that will enable a smooth
transition from the present to the future, while optimizing the
cost-service trade-off throughout the planned period. The impact on
resources and productivity can be significant during such transitions-
f- Specifying Checkpoints
Checkpoints, or milestones, must be incorporated into the
plan to enable management to track the data center's progress,
checkpoints are the link between planning and control* To accommodate
checkpoints, a plan should be segmented to facilitate optimal
management, tracking, and adjustment- Checkpoints can be used to
evaluate financial and technical aspects of data center performance- A
financial checkpiont might track budgeted accounts or project benefits-
A technical checkpoint might track production processing perf ormance-
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If checkpoints are effective, they will serve as warnings
to data center management, signalling that corrective action is needed-
Improper checkpoints may fail to detect negative trends or may even
give management a distorted view of che actual situation-
An effective planning device which could be utilized by NFC
data center managers is the Plan of Action and Milestones (POA£tM)
technique. This technique calls for the establishment of checkpoints
for each job to be performed in order to achieve a specified objective-
One aspect of P0A5iM is that each job becomes the responsibility of some
division or work center with an accompanying completion date- The
progress on these particular jobs is assessed periodically by top-level
and middle management in order to determine whether the overall
objectives will be satisfied- The POA&M technique has proven to be an
effective means for utilizing checkpoints to define job responsibility,
assess progress, and to realize organizational goals- This techniqufi
breaks the overall objective (for exanpie, to pass a data center
administrative inspection) into smaller, more manageable segments-
Checkpoints in this system alert top management to areas where
expectations may have exceeded actual performance-
3- Control
The previous discussion of planning mentioned the importance of
measuring current performance against the plan as well as the need to
anticipate where current trends are leading- Control techniques
provide data center management with a measuring capability to assist in
these tasks- Measurement, however, is only one aspect of control-
Control also includes the ability to guide performance to meet
72

expectations and to adjust performance if it deviates from
expectations- These three aspects could serve as the basis for a
control effort [Ref. 5; p, 6].
a. Measuring Performance
Meaningful performance measurement requires a unit on which
measurement can be based, a means of making the measurament, and
assurance that the measurements are valid-
There are usually only three units appropi-lat:e for
measuring a particular event or activity: Dollars, cime, and quantity-
A list of events to be measured could cover all data center activities,
with each event measured in terras of at least one of these thi'ee units
[Ref. 5: p- 7].
Quality is sometimes considered a unit of measurement.
Although this perception has some validity, quality is u-suallv' more
difficult to capture [Ref. 5; p- 7]. Quality is aon-quant if iable in
most instances and for this reason is often dismissed as an ineffective
measurement unit. Although quality may be hard to capture, ;.t can
often serve as a valid measure.
The means for making measurements should also be
considered. Frequently, too nuch emphasis is placed on automated
measurement when manual means would suffice [Ref- 5; p- 7]. In many
cases, manual logging and recordkeeping are the best and cheapest
methods of obtaining needed data. For some activities or events,




The accuracy of measurement ,should be taken into consideration by the
manager- Measurements which prove tc be unreliable or inaccurate
should not be utilized in the decision-making process. Such misplaced
reliance is common in many data centers, particularly when measuring
such conplex performance characteristics as CPU and controller.
Mis-measurement in such complex areas can usually be traced to
inadequate understanding of the measuremer.t tools or of the activity
being measured. Poor measurement can con*.eal the need for corrective
action.
b. Guiding Performance
Data center performance policies and standards are very
important for proper control. Policies are on a higher managerial
plane than standards, they define general goals, incentions,
strategies, or attitudes concerning uhe data center. Standards are
derived from policies and establish specific performance criteria that
should be met to satisfy the policies. Comminication between
the various levels of management is very inportant when establishing
policies and standards. Senior lomagemert should recognize what
standards are needed at the operating level to satisfy a particular
policy.
Since the basic objective of a service-oriented data center
is to keep operating costs as low as possible while providing the
highest possible level of service, performance levels should be
instituted which can aid in meeting one or both aspects of this
objective. With this goal in mind, management should assign priorities
to determine what kinds of standards would be most effective. On-line
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data storage nanagecaent, project management, data security, job
scheduling, problem :ontrcil, operating documentation, equipment
utilization and oiethods of equipment acquisition and justification are
exanples of areas where st;andards may be established to guide
performance within a data center-
Standards should be specific; they cannot contain ambiguity
that might allow misinterpretation or purposeful distortion. It is
often difficult to determine when these standards of performance are
specific enough. One metliod is open comnunication between management
and enployees- Without this necessary feedback, management will not
recognize when employees have failed to grasp or fully understand
performance standards- Wien enployee performance closely satisfies
established standards , management should regard these standards as
clear and understandable- The objective of standards is to ensure
correct perf ortnance, which might not occur if activities are unguided.
To prevent such problems, standards should be made as specific as
possible in terras of dollars, time, quantity, and some concrete
qualitative measure such as customer satisfaction. Each performance
measure should contain at least two of these four basic measures.
One of the most effective measures of integrating standards
is to ensure acceptance by the enployees involved. This can be
achieved most readily by communication (between managers and enployees)
and education. If the performance standards are viewed as beneficial,
they will be readily included in the daily activities of the data
center. If standards are fully accepted, performance measurements can
be made without reservation- the personnel being evaluated can
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understand their meaning and purpose, and performance can be readily
adjusted when necessary.
c. Adjusting Performance
Knowing where actual performance stands in relation to
desired standards is only half the battle; the other half is modifying
perf ormiince to bring it within desirable limits. To facilitate
performiince adjustments, performance measurements should be;
(1) Pertinent and sensitive to supervisory or technical actions, so
:hat when such actions are taken, their consequences can be
readily observed in the measurements
(2) Accurate, unbiased, undistorted
(3) k^ithin the staff's interpretive capability
Measurements that meet these criteria will help management
in their efforts to keep data center performance close to planned
le/els- Management at NFC will recognize that the performance measures
are effective through manager/employee communication and the ease with
which unsatisfactory performances are adjusted.
4. Where to Apply Planning and Control
Planning and control offer many positive advantages to data
center management; however these processes should only be enployed
where they are most beneficial to data center management. Two of the
more prevalent planning and control processes are budgeting and
resource utilization. These two areas are considered inportant for





NFC data center management must plan and control their
expenses. How they acconplish this is up to them- Some data centers
prepare budgets down to the lowest possible expense level; Others
simply lunp expenses into general categories. Some budgets are
projected for only a few months while others are extended to two years-
The important point is that user requirements must be estimated, either
by the users themselves or by data center management. The appropriate
level for specifying expenses varies for each activity-
For budget control, some data centers require a detailed
nxjnthly explanation of variances by account, explaining why actual
expenses were greater or less than the budgeted amounts. Other data
centers may merely note variations for use in forecasting the next
budget.
Some managers believe budgeting is the only necessary form
of planning and control- This is satisfactory if the manager is only
concerned with costs. He should also be concerned with the value
received for dollars expended- To monitor value, planning and control
should also be applied to resource utilization.
b- Resource Utilization
Even if data center costs are kept within budget, this does
not guarantee that resources are being used efficiently or effectively.
For example, there might be enough unused CPU capacity to make a CPU
downgrade possible without adversely affecting service- Alternatively,
it might be feasible to reassign personnel and reduce the staff without
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any adverse effect- Excesses often occur in a data center that has
experienced a plateau after a spurt of growth-
Unfortunately, use of data center resources (ooth people
and facilities) is often measured in terms of effort or activity, not
in terns of effectiveness or productivity- This is the difference
between quantity and quality measurement mentioned earlier in this
chapter. Long, hard hours put in by data center personnel as well as
CPU and peripheral saturation do not always mean that data center
resources are being used productively. To ensure that utilization is
effective, it should be planned and controlled in terms of the value or
benefits derived-
5. Planning and Control Checklist
A comprehensive planning and control framework, can be
instrumental in helping management achieve the performance objectives
of the data center. Planning and control checklists are sometimes
developed to facilitate the manager in his efforts to establish an
effective data center- Such a checklist developed by Mr- Phillip C-
Cross is offered as an example [Ref- 5: p- 14]- This exanple could
provide NFC management with possible planning and control techniques
that may help to establish an effective data center:
(1) Are data center plans keyed to the objectives and goals of the
organization?
(2) Do all levels of management participate in data center planning
and provide their support and participation where necessary to
accomplish these plans?
(3) Does the data center plan maximize the use of all data center
facility and personnel resources?
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(4) Is every efforc made co optimize the cost-service trade-oif in
the plan?
(5) Does the plan provide a strategy for saooth evaluation from
present to future conditions when the future condit. ions differ
significantly?
(6) Does the plan include checkpoints to conpare actual progress
against the plan and to forewarn of potentially dangerous
problems?
(7) Are the controls based on accurate and meaningful performance
measurements?
(8) Do the control techniques provide the capability to guice and
adjust performance as well as to measure it?
(9) Do performance standards explicitly define levels of cost, time
quantity, and (if possible) quality?
(10) Have performance standards been prescribed for those areas of
data center operation where they are most needed?
(11) Are performance measurements made in the most ecouomica] manner
possible?
(12) Are performance standards keyed to operating polici.es?
(13) Is a periodic audit performed to ensure that the data ccinter is
not over- or under-controlled?
(14) Do all data center personnel thoroughly understand cheir
individual responsibilities for planning and •.lontral?
(15) Are both resource utilization and financial expanses planned
and controlled as effectively as possible?
(16) Do plans and controls consider activities performed outside the
administrative authority of the data center that affect data
center performance?
(17) Is planning and control practiced as a vital and continual
activity throughout the data center?
D. HEWLETT-PACKARD MANAGERIAL TECHNIQUES
In this section, a short review of two Hewlett-Packard managerial
techniques discussed in Cnapter IV is presented. Those techniques are
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Management by Objectives (MBO) and Segmented Documentation Methodology
(SDM). Applicability of these two techniques for the management of
NFC's Data Processing Department and future data center is discussed-
1- Management by Objectives
At Hewlett-Packard, MBO means ail the efforts of the
organization being directed toward the accoqplishment of well-defined
objectives- The achievements of the conipany are the results of the
combined efforts of each individual working toward these common
objijctives- Hewlett-Packard top-level management established seven
corporate objectives; and the objectives of each department, division,
and individual are derived from these seven objectives-
MBO could be used in a similar fashion by the Data Processing
Department at NFC- Top-level management has established command
objectives. It is inportant that they are understood by all Data
Processing Department personnel- It is then the responsibility of the
various divisions to establish their own set of objectives that will
enable them to achieve command objectives- This allows the divisions
the freedom to work toward these goals and objectives in ways they
consider most sensible- Tae Data Processing Department is already
practicing MBO as evidenced by the eight departmental objectives
outlined in Chapter II. What Data Processing Department management
should investigate is whether these objectives coincide with or lead to
the acconplishment of command objectives- Data Processing Department
management should also assess the objectives of their operational
divisions to ensure everyone is pushing m the same direction.
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As mentioned in Chapter IV, MBO should not mean anarchy < it is
a means for establishing organizational objectives and utilizing these
objectives to achieve desired goals* MBO can be a feasible management
technique for the Data Processing Department at NFC provided a conmon
set of command objectives is established, implemented, and adhered co
at all levels of management-
2. Segmented Documentation Methodology
SDM is a management tool used by Hewlett-Packard to aid in th
j
development of or a modification to any operational system. It
involves the preparation and constant review of documentation that
accoopanies this development from conception to coupietion- An SDM
development process includes the initial study, design, implementation,
evaluation, operation and maintainence of the system. The various
characteristics of SDM are elaborated upon in Chapter IV. For the Data
Processing Department at NFC, this management tool could be utixized co
solicit suggestions from users regarding feasible system innovations
and inp rovements. The inportant word when considering SDM is "system"-
It is a system that will either be created or amended. SDM accom-
plishes this in a systematic manner by investigating characteristics
such as the costs, resources required, and benefits of each >3ignif ica:it
undertaking. A system is not merely developed for the sake of new
developments. An in-depth analysis is performed to exhibit its
feasibility and profitability. NFC could possibly benefit from such an
approach when pondering the development or improvement of any data





Planning and control for a data center served as the focus of this
chapter. NFC's planning and control should be considered closely by
NFC management prior to and following the establishment of the data
center. These planning and control methods mentioned, along with MBO
and SDM , are applicable for thi nanagement ot NFC's data center- These
methods can aid NFC in the establishment of an -efficient and effective
data center- They are by no means the only methods available, but have




The primary purpose of this stucy was to enphasize the inportance
of an effective management control system for the Data Processing
Department at NFC As discussed in Chapter III, management control is
a broad concept involving numerous managerial techniques and method'^.
The initial portion of the stud> (Chapters I-III) was presented to
familiarize the reader with NFC's oiganizat ional structure and to offer
a normative description of management control systems- Chapters IV and
V discussed management techniques and controls utilized by existing
organizations and their appiicab ilii:y to the NFC data center. Emphasis
was placed on the management of data processing within these
organizations in an effort to tailor these managerial techniques to the
needs of NFC's data center*
In this chapter, some interesting implications for designing
planning and control systems offered by Robert N. Anthony will be
presented along with recomiDended managerial techniques for NFC. Also,
several additional areas of research are mentioned for future thesis
s tudy
.
A. SOME DIP LI CATIONS FOR SYSTEMS DESIGN
As NFC moves to establish a data center, it is iaportant that
management recognizes some of the key, associated problems that
acconpany the design of any planning and control system.
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Some implications can be drawn about the overall problem of
designing planning and control systems; and these are presented most
clearly by Anthony in his work. Planning and Control Systems: A
Framewor k, f or Anal"'^si3 (1965 ).
First, j.t seems clear that the starting point in construction of
the overall syst(im should be management control, as distinguished
from scrateg.ic planning, operational control, information handling,
or financial accounting. The management control system deals with
the ongoing operation of the whole organization. It nust enconpass
all partes of the organization so as to assist management in
deterrna.ning that the parts are in balance with one another- The
central function of a management control system is motivation; the
system should be designed in such a way that it assists and guides
operating rrianageiQent to make decisions and to act in ways that are
consistent with ;he overall objectives of the organization.
Strategic planning, management control, and operational control
tend to coirespoid to a hierarchy in any of several dimensions: as
to the time span of consequences (long-range, medium-range, and day-
to-day); as to 1 ?.vel in the organization (top management, top and
operating menagenent, supervision); as to inportance of a single
action ( ruaj or im))ortance, medium importance, little inportance); as
to the amount of judgment involved (great, some, none), and so on-
Along each of thase continuums, management control is in the middle-
Second, althijugh the management control system is the logical
starting point, its relationship to the other systems should be
recognized. Information useful in strategic planning can be derived
from tl'ie !T!anagement control system, and strategic decisions are
inpiemented thro jgh it- Recognizing these facts is quite different
from designing t:ie management control system as though it included
strategic planning, however- The criteria governing the two systems
are quite different. Management control is repetititve, it is total,
it is sy:-:te!iiatic, it is internally oriented, it is people oriented,
it is a lia«^ function- Strategic planning focuses on specific
problems, it is externally oriented, it is irregular, it is heavily
staff oriented, it is logical The management control system can be
designed so as to take into account the more important needs of the
strategic planners for current and historical operating information,
but it cannot possibly foresee all these needs, nor would it be
worthwhile to supply routinely information that is needed only
occasionally, even if the need could be foreseen.
Management control also takes information from areas where
operational control devices are used, but the coupling between the
two need not necessarily be tight- Operational control usually
involves a tremendous amount of detail, and all that is needed for
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management control purposes is a way of summarizing and translating
this detail so as to show that operations are proceeding
satisfactorily, or, if they are not, where the trouble spots are-
Information handling is subservient to management control- The
needs of the latter dictate the construction of the former, and not
vice versa- [Ref. 1: pp. 113-114]
Management control is the key ingredient for the successful
operation of NFC's data center* Top management must coiqprehend
management control's iqportance and implement those techniques
necessary to establish an effective system-
B. RECOMMENDED TECHNIQUES
The following managerial and control techniques discussed in
Chapters IV and V are recommended for implementation by NFC's Data
Processing Department- These techniques are regarded as effective
planning and control devices and could be used to assist the Data
Processing Department managers-
Management by Objectives and Segmented Documentation Methodology,
two managerial techniques practiced at Hewlett-Packard, are considered
applicable and feasible methods of management for use by NFC managers-
MBO is already practiced to some degree by NFC's Data Processing
Department- It is important for NFC's top-level management to
establish organizational objectives that are understood by and
applicable for all NFC personnel* With all personnel working toward
the same goals and objectives, chances of achieving these specific
milestones are greatly enhanced- MBO is not anarchy, and NFC oust
establish the necessary structure to ensure that this technique can
reap the benefits for NFC that it has for Hewlett-Packard- It is
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recommended that the possibility of instituting an MBO policy at NFC be
fully investigated. It could pay large dividends for the organization
and its personnel.
Although SDM is a nanagement technique unique to Hewlett-Packard,
it is applicable for NFC- It can be viewed as an expansion of a
cost-benefit analysis for system design and inprovement. It conpels
the designer (any member of the organization) to fully investigate a
project. Contained within an SDM is an analysis of the costs,
benefits, requirements, and organizational impacts associated with the
project. SEM offers the manager a systematic approach for the
development of a proposed system* SDM gives the manager the
information needed in order to extensively assess the project and make
an intelligent decision regarding its feasibility. Such supportive
data and in-depth analysis is needed at NFC for such things as system
design enhancements and equipment procurement justifications-
Following the systematic approach and analysis suggested in Appenaix I
(SDM Case Study), SDM could be beneficial for NFC Data Processing
Department managers as they contenplate their next coqputer system
design enhancement or hardware procurement-
Planning was enphasized throughout the study and its importance
should not be neglected by NFC management. The 3-5 year planning cycle
or program planning techniques were discussed in Chapters IV and V.
Both FACSO's Five-Year ADPE Plan and FNOC's Long-Range EDP Plan should
serve as good models for NFC in developing program planning techniques
and strategies- Programming serves as a critical link between




One important thing to also consider in program planning is the
environment in which the planning takes place. NFC's Data Processing
Department must consider closely the environment within wtiich they are
operating. The environment in which program planning takes place haa a
strong bearing on the eventual success of the plan. The data
processing function does not exist in an organizational vacuum. A.s
part of the organizational environment, its planning must be consistent
with the plans of all other elements of the organization. In addition,
no plan for one part of the organization can be designed independently
of the overall organization plan. A successful 3-5 year plan for data
processing cannot be developed unless there is a specific 3-5 year
organizational plan with stated goals and objectives for tne
oganization and for all user departments. Such a nierarchy of goaj.3
and objectives should be established by NFC. After this establishment,
it is the responsibility of department managers to estaoiish their owu
objectives and ensure data processing personnel understand them and che
relationship of these objectives to organizational goals.
The planning and control checklist presented in Chapter V is
considered to be a useful method for assessing the effectiveness or a
data center's management control system. A comprehensive planning and
control framework is crucial for meeting the performance objectives of
a data center. Even data processing managers with an established
planning and control program should periodically analyze the program to
ensure that the planning and control efforts are effective. The
checklist presented in Chapter V can be adapted to the data center at
NFC. It is a feasible and recommended technique for NFC. Affirmative
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answers to the questions on the checklist indicate a sound planning and
control program.
C. ADDITIONAL RESEARCH AREAS
During the research for this study, many interesting subjects
involving data processing management were uncovered tha': could warrant
further research and could serve as feasible thesis topics i or future
students. Several possible topic areas are suggested Zor fi.rther
investigation:
(1) Investigation of forecasting models for predicting data
processing growth
(2) Developing budgetary methods for the justification for future
data center procurements
(3) How can a user support group help in defining user reeds
(4) Conputer capacity planning methods for Glevalond's data center-
The management control techniques discussed in this study have
proven to support the overall effectiveness of the organizations
considered. They are considered applicable for NFC's Data Processing
Department and future data center. Despite the 'cacZ that an assessment
of their usefulness is somewhat subjective, they are techniques that
have validity. It therefore behooves the prudent manager to take them
into account when considering management control due to the success
they have inspired in actual organizations. The manager who considers
an organization to be unmanageable, due to its size or diversification,
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The subject of This STudy is a proposed autoi-taTed order
nanfigefi(?r! T sysien. To adequaTely oudress all orcier r\aT,aqsi-\s~'
problews will require developing a sysren to perform «asT nunbers
of conplex functions using a large nu«ber of files.
Tiie Marke:inq Adwin istr ati on SysTe«s (MAS) strategy is to
Modularire the order Managewent systen into logical phases of
developnent be'jmning with the r-iost critical functions for which
data and files ars currently available.
This docu-sent describes Phase I of the systew and is
concerned prinsrily with order entry and order status. Later
phases will include such functions as autowating purchase
agresfient discount retrieval and aotofiatic credit approval.
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PREPARING THE ORDER
When a cusTOMer purchase order (PO) is received, it is
checked by the sales rsp and/or sales secretary, then by order
processing (OP), Phone-m orders go directly to OP. The infor-
wation is next transcribed onto an oraer entry worksheet ana ^upi-
plenented with data required by the central processing systens
and supplying divisions, for exanple:
CustOMer nunber and check digit - frow local kardex or Sales
Office Data Access (SODA)
systen which runs on the
202S COMSYS
Product info and check digit
Special instructions
Sales corMission, quota, tax,
special handling, shipping,
and required date
Purchase agreenent or govern-
Men t contract in for nation
- froM The product and parrs
Microfiche or SODA
- based on coordinated del-
ivery or other policies
requiring special coding
- fron sales rep or customer
and availability schedulf-:
- froM the customer and local yr
regional files
Once the order coding sheet is conplete, it is subtotaled
and cowpared with tne PO. If the dollars agree,, tne order ifi
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E<efore the order is enxered, ir is logged, either f«anually
using SODA, and The next sequential oraer nuroer is assigned
it. Custo(-ier credit is also checked.
The order is keyed into the Heart I screen in the US, SCO iCH
in Europe or QRDENT in ICON countries. EdiTs ancl/or tile lookuos
are perforned. Transactions are forMatted into CUPiSYj; nessages
which are routed to the central processing systecrs.
CENTRAL ORDtR PROCESSING:
The central systens validate the order itsMS. and codes by
processing then against the custoner file, ths p-oduc- or parts
file, and through extensiv»e taole edits.
Those orders that were correct (encoun te^ea no frital edits)
are placed on the open order file. FcrnatTed order ne^isages are
routed to the factories involved and haracopy v :-lidat:.ons are
transMitted back to the sales office. In the c^tt^e of SODA a
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ORDER bii^TUS
Uhen the facTories receive rns opde;*s, They schedule The
irens and enter an acknouledgnent Msssaqr? back into COMSYS. Ulhen
all factories on the order hage replied, or after five workdays
haue elapsed, the central systen qenerates a hardcopy
ac kno wledqnen t to the c.ustoner- ^nc to the sales office in the
U.S. Internationally, nessaqes arfi sent to the sales offices who
in turn generate acknowledqnen ts Iscally.
Uhen orders char.qe, or -fhe factory changes its estimated
ship date, a reac knowleaqnent is printed for that iten only, ana
a Message is routed to the sales or'fice. The local autonated
systems ars updated on a daily basis, uinereas tne nicroKiche uiill
reflect the chanqe the following w-sek.
After all the itens on the -jrder have been shipped, it is
deleted fron central and local fil9S after an appropriate waatinq
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When a change is requesred by a custower or by the facTory,
order processincj conpletes a coding sheer giving The iTens and
sub itcfir^ 70 be added or deleted er the order n'j'-'ber " be
cancelled. The data are entered into The order entry <=jcreen, and
a CQMSY3 '^essagi? is generated to the central processing systen.
The central systen edits the transaction, updates the open
order fil^ and forwards the change to the factories. A nessaqe
IS sent back to the sales office wnere a harccopy yalidation of
the cn.ir.ge is pointed and local files are updaTed.
The f-^ctor/ acknowledges the change (if pertinent to their
products/, and the central systen routes the acknouledgwen t data
back TO tha sales office so it can be sent on to the customer.
ReackoowledgMen ts are generated in a similar fashion when
The factory changes their estimated ship dates.
REPORTING
The entered orders provide the basis for worldwide
statistics reporting systens. The individual sales offices
receive aaily error reports, transaction registers of messages
sent, And daily dollar totals by product type. Ther= are some
additional reports produced by the local order entry systens.
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EsTi«aTed volones of orders currently processed in a large
districT sales office are as follows:
New orders entered per day
Change orders vpfsfs*^ Psr day




Order status inquiries per day 60
Order status updates per day (SODA) = 2000
ss^ai=sartss;s=a;
Hardcopy validations printed per day = 100
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PROctLEh rx^u NEED mi-^wLiSIS
1. Multiple Infornation Sources
Coding an order requires Thar you access, at a runiMOM,
custoner infornarion, pr oducr/par rs infornarion and .'V a ilabi 1 iry
either nanually, or using separate screens to get th;? infornation
and check digits necessary to begin enrering the ord 'r .
These data are then transcribed to coding sheet'; ana re-
typed into the order entry screens. Doll ar t c ts Is are Manually
calculated. Each' of these activities is a'possible source of
error and is tine consuming.
2. Special Data Requirenents
Data entry screens and local files do not contaiin fields for
special data requirements such as: Earliest scceotahle snip date
(for Cooroinated deliveries); support responsible of-^ice; local
pricing, currency, language, and international shipwem t/b ill mg
data; the cross-reference trade order nuf^oer (f'^r ledses and 31
software support orders;; etc. The data are needed < o handle 'ne
complexities of systems and international business.
3. Inconplere Order InforMdtlon
The complete order is not retained on a local d<ita base or
file after it has been validated. Looking up order nt.jtus on
microfiche or SODA often yields incomplete information, 30 you
nust r&Y&r to the hardcopy of the ordei" which ccn'^isis of a sxack
of sequential "one-liner" changes plus the oriyinal outdated
order validation.
4. Change Oraer Processing
Often a simple change to certain order header fields
requires cancellation and re-entry of the entire order. To
Delete an option, the line item and all associated options must
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The order enxry per-ion^ currenrly nas to d? concerned with
Moch of The operaTional loq\c of order processing. This and The
netting out of order changes should be «ade transparent to the
user
.
5. Unnanaqeable Acknowledgnen t Infornation
CustoMer ac knouledgnen t s and reackn owledgnen ts are generated
whenever any iten or quantity of an ite« changes status date.
The custoner xs inundated with in<:iuidual sheets of paper listini
single line itew changes and reac'it dates.
There is no attenpt to show ; single,
date" for coordinated delivery orcers!
"Coordinated Delivery
Sales reps have similar prob.'ens staying current on their
custoner's orders because they aru dealing with the sa«e
unnanageable paperwork.
No acknowledgnent inforration is sent to the "split" sales
rep on the oraer. If, for exanple, an OEM orders fron one sales
office and the equipfient is due t') be shipped into another, the
sales rep m the office the *ind U'ser will be contacting knows
nothing about the status of rhe oi^der or shipnents.
6. ReporTinq
Most types of printed status and statistical reporting




The current systems lack the flexibility needed to easily
"hook" into new sources of i'^proved inforf-iation and new systens
currently under developwent such as the New Custoner Data oase,
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SPECIAL C0f-ISIDESA7iUiv5
This ppojec' is one of the tasks essent^.al to the MAS
strategy to convj-rt fron the existing sales office systems to
distr ibutsc;
,
HP3(lOO-based sales adi-tinistrati ve systems.
The prinary constraint on the developnent oP the project is
the availability of the files and data on the HP3000 that acs
needed to porforn the order nanagenent functions, Li tne
pr odi;ct /par Ts dara base and the new custoner data base are not
fully operariona. when needed, we will convert the existing SuDA
files for ur>e on an mteriw basis. This contingency will be
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PROPOSED Gi?JuCTI'v'E3
1. Insure The proper handling of acknowiedqnent infornarion for
Coordinated Delivery oraers.
The first phase of the Order Manaqewent project will deal
specifically with PTOl and PT02 coordinated delivery orders, but
uill not specifically exclude its use for other product types and
orders. Our plan is to;
a; Reduce the flow of ack/reack paperwork to the custorer
and sales rep
.
b) Generate cor-iplete, but succinct statet-ients of status
infornation and print ack/reacks only when the
contpollinq iten changes or products ^re added/deleted.
c) Provide arrival information, rather than printing
individual ship date for each itew.
d) Inform all sales reps involved on an order of its status
in a tinely fashion.
2. Simplify the task of order entry by. providing all the order-
entry functions within the order entry screens. This would
elininate having to use multiple data sources or transcribing
infornation prior to entry.
3. Make it easier to process change orders by storing the order
for easy retrieval and by autonatically perforninq the delete and
add transactions necessary to make most of the processing
transparent to tne user.
4. Provide a flexible design to facilitate storing local order
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SYSTEh FUNCTICr!S
1. Develop The capability to enter orders on the HP3000 by
providing screens and f'.'nctions which will;
a) Retrieve customer nunber usinq customer nane (or partial
nane) and addre-ss(s) and store it for the order entry
screen
.
b) Retrieve product and option inforwation using product *
and retain the item in a list which will constitute the
order body.
c) Log the new order.
d) Enter and partially edit new orders and change orders.
e) Convert special fields on the screen such as service
responsible office and "earliest acceptable ship date" to
the proper fornat for Heart (or central systen)
jir oCBSsinq .
f) Accept and edit fields needed for local processing such
as currency and billing codes.
g) Incorporate intelligent default data aot onatically ,
wherever possible.
2. Build a local data base of inactive, active and billed orders
for retrieval by custor«er nane (or partial), by locally clGfined
"handle", customer nunber, customer PQ number or HP order number.
3. Format and transmit the appropriate Heart (or central 3>'Stem;
transactions using the COMSYS network.
4. Accept status transactions from tne central system and update
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6. Proyide tne capauiliTy to recall orcisrs To Tiie screen, allow
chanqes to The screen or proaucT lisT and auT ona t ica 1 ly qeneraTe
the required add, delete, or cancel transactions to The cenTrai
system for change orders.
7. Print complete data on customer acks or reacks and only when
the controlling item on a Coordinated Delivery order changes.
Estimate a delivery date and supress printing of individual line
item status dates.
3. Print The local reporTs necessary to audiT and mainToin The
integpiTy of the system and d<aTa base.
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1. Update and Transaction Volumes
After initialization of the data bases, including tne n(?w
custoner and product file projects, the update volunes should be
snail. All updates will be done at night in batch node.
For the on-line functions such as order entry ana order
status, the systen should be able to nanaqe More than quadrusle
the average load of activity during peak periods, bscause otren
over 50% of orders are entered during the last weeK of -rne n:inth
During the interin phase (if necessary) SODA files will be
used to load the custoner and product infornation. Tho^e update
wolunes will be substantial, but should not inpose nort' than an
additional hour's update burden on the systen.
2. Response Tine
Terninai response should not exceed 2 seconds on en unloaded
systen. The order nanagenent prograns should be writ-tn such
that they will not significantly degrade perfornance of otheir
proqrans inplenented on the sane systen.
3. Cycle Tine
Order and update transactions should be processed within a
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Ail order status and customer data will be current as of
yesterday. Product file data will be a= current as each type of
product infor«dtion requires. Hnwever, durinq the interin phase
it is likely that only weekly updates will be done on the product
file,
2. Data Conpleteness
At a nini.-iurt, the data base will cuntain full data for all
fields used on tne order.
3. Data Security
The standatd HP3000 accour.t, group and user leuels will be
applied as well as Inage security nodes. Changes to validated
orders will not be allowed on-line, but only through
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Data neeoed for The operation of the Order Management






•- "hand.e" (if used)
- tonneiits and credit infornation
Product InfcrnsTion
- jsroduct and option
- ppicinq data (including local currency needs)
- avail. lb ility
- product line, sales force, product type
- suppliers
- short and long product descriptions
~ OP nores and prerequisites
Order In-f or,'.a t ion
- all entered data
- current status for each iten
- factory shipment information
- shipment Tracking data (mtn'l)
Sales Office Information
- user Identification codes
- sales office address
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I. B;; decreasing The nunbep of acks and reacks generated, we
shouLci reduce printing ana nailing costs.
2. Increase OP efficiency and pr oductiuiry by:
a) Elininating the re-entry of orders due to fatal errors or
change orders.
b) Sawing the tine spent researching Multiple sources of data
needed for data entry.
c) Reduce redundant data entry.
d) Increase throughput by. ease of order entry so that as order
volunes increase, personpower will not have to increase
proportionally.
3. Hawe nore productive clerical, adnin and sales tine which is
now wasted in dealing with mconplete, unnanageable or
non-suMPiar ized order infornation.
4. Increase sales through better customer serwics and less
cusToner frustration.
5. r^educe late paynenrs and collections proolens which are due to
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1. Increase cusToner satisfaction through;
a) iMprowed response to custower inquiries
b) Less frustration at anbiquous infornation ie . Multiple
ship dates on coordinated deliveries
c> rtore Manageable acknowledgMen t paperwork
d) Having nore knowledgeable sales and adnin personnel due
to increased useful infornation
2. Provide job enrichnent for clerical personnel by eliminating
Many of the routine nanual entry tasks associated with order
pr ocessing
,
3. iMproue Managenent and control in adnin and order processing
through increased, sunnarized inforMation,
4. Provide the- basis for" further enhancsMents and added
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The COSTS below are based on jm estinated *3 ,7S0/r.2r. nenth.
This average was Taken from The FY'81 TargeTs for our deparTwenT
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PRO!-OSED SCHEDULE
Below is an esTinaTed oroject schedule fron proje*:'''
iniTiation in nid-UcTober until Alpna Test The end 0+" J'uly
next .iilestone date is The conpleTion of The SysTen Dosign
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1. Before we can proceed with conpilinq specific Systen Design
Objectives, we need to organize a snail (T. or lass) grouo of
representative users who will agree "o de«^ote tne tine necessary
to participate in the next design stage and cririque our
docunents. At least one or two nenbers should 3e international
representatives.
2. To insure a smooth inp ienen t at i on , we need iianagenent to
agree tnat our strategy for an interin cusroner and product t-ile
will be supported by corporate Heart, SODA and CoMsys groups.
3. Ue Must begin waking plans for selecting the alpha test site
This will consist of setting forth the selection criteria,
analyzing the capabilities of possible candidaies, and obtaining
their cooperation after the selection has been nade.
113
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Suopornn-j Data 1 sect-cn 1,0 Conduct of 5 T u a ,'
a
COMOUCT OF 5"iUDr
The fundanental straT€«qy and developmenr plan set forth in
the dorunenT sTens ron a ^Tudy car.d ••• = ": ed in 1980 by Davs Sandsrs
eT al of ConpuTer Harketinci Group and Corporate Markerinq
Services.
The sfrareqy was arTic:ulaTed as a set of proposed Order
rtanagewenr SysTew functions; which were routed to sales, ad.-nn,
factory, group and oraer processing nanaqenent for review.
The objectives and furctions contained in this proposal were
those rated on tne survey <is critical by 7Z7. to 92"! of all The
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